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LABORATORY LOG BOOK 

PO50-95 

ROCKY FLATS 

TREATABILITY STUDY 

CURING TIME & pH STUDY 

WAC PHASE I1 MIXES 

POND 207 A/B 
POND 207C 
207C & CLARIFIER 
CLARIFIER 
PCTW 

3/8/95 - 3/22/95 
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ttn: Phone: 
C: 

ondiiion of Samples Upon Receipt: 
Cooler temperature(s): NA - - Headspace in VOA vials: Yes I No / NA - Containers 

,g-ln Date: Client NO.: Job No. 

rice Date: - Discount (“A) PO No.: 
- Lis! 
- Premium (“A) 

1 

ask I Lab;3nple 
.lo. Sample Identification 

- CLP - )r LabTracking 
- Labor 
- MSIS 

Page I oi d 

Oatellime Sample Receipt: 

Air Bill No.: N 

No. Coolers Received: y / H  
Custody Seats: Yes J c g P  
Intact: YesINoJ@JlA 

Chain-of~stodyReoord: Yes /bae 
SampleTags: Yes/* * 

3 -  Q I t  tj 

Custody Seats No. Jln 

Thermometer ID: 
ntact: Yes / No 

SIC Pro1 NO1 PMS Code: . 

I 

Vendor Work Order No.: 
No.: 

Sampled Bottles 

I 
I 

I I 

Project Managec. 
Written up by: 
Logged-in by: 
Reviewed by: 

I 

. .  

1 



Phone: .. 

. 

on of Samples Upon Receipt: 

Client No.: Job No. . SIC Proj N o l  PMS Code: 

Date/Tm Sample Receipt: 

Labsample 

- / I  I <  
Air Bill No.: ,J 
No. Coolers Received: km 
CustodySeak: Yes@ 
Intact: ~ e s / ~ @  
Custody Seals No. /u/@ 
Chainof-Custody Record: Yes- 
Sample Tags: Y e s  - 

1 Disco;nt(%) PO No.: 
- List 
- Premium (%) 

Ma- 

~ I 

Vendor 
No.: 

Date 
Sampled J. I NO. I trix 1 Sample Identification 

Work Order No.: 

Bottles 

4 I b s  I I i  - L/% - 

I I 

I 
1 
I 

I 1 

I 
I 
I 

1 
I 

1 I I 

lnst N d i o  ns : Special Requirements: - CLP 
2 Lab Tracking 

i __ MSlS 
-Qc Repoft 
__ Add. Deli. 

... I 

Project Manager. 
Written up by: 
Logged-in by: 
Reviewed by: 
- 

0 See CAR No.: 
0 9 / 9 4  

I 

I 

I 

1 

i 

! 
I 
i 
1 
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Client: -ll& I\LI r/^ 16 f S  0 
RepoNlnvOi(X Addlress: checkif 

\, m u  new Client 
- - - ---- - 

Attn: Phone: 
cc: 

Date/Tme Sample Receipt: 

No. CooleFs Received: #u //3 

I -  Y /<"O 

Air 8 i l  No.: r ' /Q 

custody seals: Yes @I 
Intad: YesINo/c?g 
Custody Seats No. N /9 
chaii4ustodyReooId: Yes / d o  
Sacrtple Tags: Yes I &J 

11 ' Price Date: . 1. - Discoirnt (%). I PO No.: . 

SIC 

Vendor 
No.: 

Date 
Sampled 

Proj No1 PMS Code: 

Work Order No.: 

Bonks 

Special Instructions: 

I 

Special Requirements: 
- CLP 

I -Labor 
MSlS 
QC Report 
Add. Deliv. 

- k Lab Tracking 

Job NO. 
i o  

Client No.: 
lY3 \ 

Log-In Date: 3\4 

I 

3 -  4 
I 

List - - Premium (%) 
I 

Project Manage5 
Written up by: 
Logged-in by: 
Reviewed by: 

0 See CAR No.: 
0 9 / 9 4  

. .  
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Phone: 

ndition of Sarnples Upon Receipt: 

Datflime Sample ReceifM: 

Air Bill No.: A// n 
No. Coolers Received: N / A  
Custody Seals: Yes I& 
Intad: Yes 1 No I W ?  

Chain+f4ustodyReooFd: Yes / & 
Sample Tags: Yes/& ’ 

7 - 4  / f w  

Custody seals No. /I/ //7 

- Cooler temperature@): - Containers intact: Yes I No 

Special Instructions: Special Requirements: Project Manager. - Written up by: 
2 Lab Tracking Logged-in by: 

0 See CAR No.: 
0 9 / 9 4  

-- . 
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APPENDIX D 

MATERIAL DATA SAFETY SHEETS (MSDS) 
AND 

LABORATORY ANALYTICAL RESULTS 
FOR ADDITIVES: 

0 Lime, Ca(OH), 
0 Flyash, Type C 
0 Cement, Type 1/11 
0 Silica Flour 
0 STERGO@ 



APPENDIX D.l 

MSDS SHEETS 



03/08/91 10:22 ieP6l8 463 7328 H!SS.LInE co. l&loo: v - .  c 

ff 
1- 
I 
I 
$4 
P 
I 
I 
1- 
I 
I 
E 
c 
6 
I 

I 
I 

MISSISSIPPX ROTARY PLANT 

Hydrated Lime 

c 

Code W20O 

Meets A m  and Water CherPioala Codex Specfficationa 

Chemical Analysis 

CaO Total . . . . . . .  
caco3 . . . . . . . . .  
s - 1Sguivalent 
CaSO . . . . . . . . .  

a . . . . . . . . . . .  . . . . . . . . .  . . . . . . . . .  . . . . . . . .  
Free €I2O . . . . . . .  . . . . . . . . .  23. . . . . . . . . .  

. . 96.08 . . . . .  72.6 
6 a. 4 7 3 - 6  . . . . .  0.65 . . . 0.05 . . a . . 0.012 . . . . 0 * 3 8  . . . . .  0.20 - -  . . a e - 0,07 

0 0-40 . . . . .  0.04 . . . . .  0.006 . . 0 . 6.0015 

Physical Analysis 

Minus 100 Mesh 
Minus 200 Mesh 
Minus 325 Mesh 

100.0% 
98.50 
9 2  . 0% 

to 32 Density - Pounds per ft 20 
(Depending upon degree of compaction) 

to 97.2% 
to 73.6 
to 74.3 
to 1.75 
to 0.10 
to 0 024 
to 0.65 
t o  0.30 
to 0-10 
t o  9.55 
to 1.4 
to 0.012 
t o  0.0025 
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W i i t c  Powder; o d n r l o ~ r  
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.L 
03/06/81 1 0 ; 2 4  s 6 1 8  466 7526: HISS. LIBE co, 

v .- - 
I 
I" 
I 
I 

8 

bctlon VI - Health Haard Dale 
d €my: hAd&m? 

"Dm muas ucM mdcNhiol 
I-' Pes 6ur') 

Yes Yes 

Corrosive t o  skin and eyer. Causes itritat3oo m d  infleUm8tloa 

of mucous membrane and resptratory passages. 

ne cwHlrlbouwd7 
NO - -No CarchogllJOly. MP? 

sw -' irritation o f  skin, eycB, end raepirarory tract. 

M ~ d i d  Csndlciw 
-ly h m v a ~  -# Respfratary df sease, skiu conditione. 

Flush skin and eyes tbotouehly with water. Remove t o  fresh air, ~nwrge~ncy vd fim *id ProcOQuru 

C c t  medical attention. - 

SeJctlon VI1 - PrcoaU(l0ns lor Sate Handtlng end Use 
61.p b Be Tattan h Cue wsnu IB Fkknsodw Sprcud 

Normal clean-up procedures. Care should be rakao t o  8VOsd esuelog 

dust t o  becoam airborne. Vacuum cleanrng systems are recommended. 

W-iMp3SUhWlOd Disvo8al must be made in'accordance ui th  Fedar.1, Stotc and Local 
r c p l o t i o n r .  

- 

CAhU hoauuons 
None 



LABOBAMBY PBST REPORT SOUTHWRSTBBN PORTLARD CKHBNT 

SOOrMStUJ W X M I D  CilQYt WllPAll 6091irPSt DIV16101 PA. BOX $19, IrlOI8, 00 J 0 5 0  Il61)011-668S DIIIKI PHOlK 534-1106 

RBPORT OF TESTS OP PORTLAND CBMBWT, TYPE I/If 

CABRIBR shipped 

Car guantftp Tons Silo B-7 

Consigned to T e s t  no. 02-94 

Qtucal Tarts PIKcrlt s)ceif i c a t h  Pormnt 

Oilicor Dioride, Si07 31.8 ty 51 

r Aluinui Oxide, A1201 1.3 c j S  14 

Iarric Oribo, Dah 3 . 3  w 1 
Calcium Oxila, Cd) 64.4 GAt 11 

bpnrriam OxiC, KfO 1.4 

Si l fur  Trioxide, SOr 2.1 
torr 01 I p i t i a a  1.4 3.0 aU 

lodim Oxide, rrcp 0,25 

htarriur Qih, 190 0.67 

Brfl oqniv. 0.49 L 

Iarolrble leriduc 0.30 #.75 lu 

Fiauarir: Sq. r/kg 196 Setting t i l e  Silror, 
Ilrino Air Parr. lnitirl ainuter 100 

I -325 . 94.2 

Mtoclrve fxprision t -0.636 

CMprrrtive Stnrgth P.3.1. 
1 day 

3 day 3900 

7 dry 428b 

0.8O lu. 

November 1 5 .  1994 
D a t e  

SOUTEWBSTBRN 
Portland Cement Company 
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MATERIAL SAFETY 
DATA SHEET 

, 

SOUTHWESTERN 
PORTLAND CEMENT COMPANY 

LYONS COLORADO 

. 

. !! 



I 

I 
I 

~ 

SECTION I 

MANUFACTURER'S NAME AND ADDRESS 

Southwestern Portland Cement Go. 
1200 Smith Street Suite t2500  
Houston,  was 77002-4ae6 

CHEMICAL NAME AND SYNONYMS 

Portland Cement (CAS 105997-15-1) 

CHEMICAL FAMILY FORMULA 

Caiolum Salts; 

. 

Other Salts: 

3CaOS102 
2CaO-SI02 
SCaO-A I203 

EMERGENCY TELEPHONE NO. 

ROBERT TRUJILLO 

303-823-6685 (LYONS PLANT) 

TRADE NAME AND SYNONYMS ~ 

I 
Type II - A A SHTO - Low Alksll' 

1 

Type I' (Construction Cement 
Type MI* (Constructlon Cement 
Type M I  - Low Alkali' 

Conetructlon Cement) 

(Construction Cement) 

Construction Cement 
Product * t Construction Cement 
Type 111 - Low Alkali 

(Construction Cement) 
Type V - Low Alkalr 

(Construction Cement) 

- Type lI - Madlfled 

"Rlchmortar Type N" (Mfmonry Cement) I 

(CAS bl2168-85-3) 
(CAS 41 0034-77-2) 
(CAS #I 2042-78-3) 

4CaO-A 12O3FqO3 (CAS 412068-35-8) 
CaS04-2H20 (CAS #13397-24-5) 

Additionally, small amounts of CaO, CaCO3, and 
4Cs0*3Ai203-S~ (in Type K cement) may be present. 

Small amounts of MgO, and trace amounts of 
K@O4 and Naps04 may also be present. 

SECTION I1 - HAZARDOUS INGREDIENTS 

Portland cement4s classlfled merely as a nuisance $st by OSHA (29 CFR 191O.lOO0, Table 2-3)- 
MSHA (30 CFR 66,6001, ACGlH TlYs for W73, Appondtx E), and ACOlH (TLVs for 1985-86. 
Appendix D). Paitland cement is NOT listed by NTP, IARC, or OSHA as containtng carcinogens. 



I '  
SECTION Ill - PHYSICAL DATA I BOILING POINT SPECIFIC GRAVITY 

1 VAPOR PRESSURE 

Not appllcable, as portland 3.10-3.20 
cement is a powdered -lid 

PERCENTAQE VOLATILES BY VOLUME 
Not applicable, as portland 
cement is a powdered solid 

Not applicable. as portland 
cement Is a powdered solid 

I VAPOR DENSITY 

I SOLUBILITY IN WATER 

0% 

EVAPORATfON RATE 
Not applicable, a~ portland 
cement is e powdered salld 

APPEARANCE AND ODOR I Slight (0.1-1.0%) Gray powder; no &or 

SECTION IV - FIRE AND EXPLOSION HAZARD DATA 
FLASH POINT SPECIAL FlREFiGHTlNG PROCEDURES 

Portland cement Is Not appllcable 
noncombustible and nonexplosive 

FLAMMABLE OR EXPLOSIVE LIMITS 
Not applicable None 

EXTINGUISHING MEDIA 

UNUSUAL FIRE & EXPLOSION HAZARDS , Not applfcable 

SECTION V - HEALTH HAZARD DATA i 1 rHRESHOLO LIMIT VALUE EFFECTS OF OVEREXPOSURE 
Respirable Dust - 5 rng/mr 
Total Dust - 10 mg/rns 1 

IMEROENCY & FJRST AID PROCEDURES 
lrrigate eyes with water, 
consult physician. Wash 
&posed skln areas with 
soap and water. 

1 

Acute: Wet cement, especially as 
an lngredlent in plastic (unhardened) 
concrete, can dry the skin and cause 
alkafl burns. Cement dust can irritate 
the eye8 and upper resplratary system. 

Chronic Cement dust cen cause 
lnflammatlon of the Itnin tissue of the 

the eye. Hypersensitive individuals may 
develop an allergk dermatlti8 (skin rash). 

interior of the no98 and B nflsmmation of 

SECTION VI - REACTIVITY DATA 
TABlLlTY HAZARDOUS DECOMPOSITION PFIOOUCTS 
Product is 8lable. None 
Keep dry until used. ... I JCOMPATlBlLl TY HAZARDOUS POLYMERIZATION 
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RESOURCE MATERIALS TESTING, 1 NC. 
“Spectaliets in Fly Ash IrCesting” 

REPORT OF m Y  ASH YALYSIS 

. I  

TO: W e s t e r n  Ash Company‘. , PROJECT NO. : -021 
Attn: M r .  Harry R o o f  SAMPLE NO. r . 5742 
4380 8 .  Syracuse St., ’Suite 305 DATE REC.: 10-14-94 
Deriver, CO 80237 DATE REP.: 11-23-94 

. .  
PROJECT ‘NAME: Pawnee P l a n t  Ply! Agih Q.A. Program 
SAMpLB ID: C l a s s  C Fly Ash QAP 1176 Sep ’94 

I 
! 

PARAMEZER 

Si l icon Dioxide, Si02, B 
Slrlmlnum Oxide, 81203, 3 
Iron Oxide, Fe203, b 
Sum of  S i 0 2 ,  Al203 and Fe203, % 
C a l d u m  Oxide, CaO, I 
Magnesium oxiee, xgo, o . 
Sodium Oxide, Na20, % 
~otassfum oxide, no, % 
Sulfur Trioxide, S03, 0 
Moisture Content, 3 
LOSS on Ignition, % 
Available Alkalies as Na20, %* 

PBYSICBL AMUYSES’ 

Amount Retained on No. 325 Sieve, t 
Strength Activity fndex 

Hater Requirement, % of Control 
Autoclave Expansion, I 
Specific Gravity 
Increase of Drying Shrinkage, O* ‘ 

Reactivity w i t h  Cement Alkalies, 
Reduction of Phrtar mrpansion, 0 : 
Mortar Expansion, a 
Air Entrainment of H o r t a z ,  0 . 

Portland Camnnt at 7 days, 8 of Control 
Portland Cement at 28 days, t OF Control 

RESULTS 

32 85 
20 .53  

4.19 
57.57 . 
30 05 

6.76 -- --- 
3.18 
0.07 
0.73 
1.27 

13.9 

109 
113 
91 

+O. 05 
2.68 
..)-I --- --- I --- 
__. 

ASTM C618 
SPEC. F/C 

34 m831 

*optional requirements applicable only when. requested by purchaser. 
This m a t e r i a l  m e e t s  the requirementer.of ASTM C618 for the parameters 
tested. 

1 

BY- - 
Robert L. Smith, Ph.D. 

5302 Cbveland Hw, Sub 3 Clmrmont Georgia 30527 (404) 983-1580 FAX (404) 983.1582 
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MATERIAL SAFETY DATA SHEET 
FOR COAL FLY ASH . 

1. MANUFACTURER 

A. VIlriocu Coakfired Power Plants EL For Mon Information Contad: W m m  Aeh Cornpant! 

Calcium Oxids (CaO) 644% Lebd IW) * 8oL' 
crystalline Silica ISiO,)* 0-296 Crhtobdb BOL' 

' Below datection Ihlt. a Aamdywunb; < l o  &ron 

IU. OSHA PERMISSIBLE EXPOSIJRE UMITS (m AND ACGIH THRESHOLD U#IT VALUES cnv! 
ACQlH OSHA' ACGW QSHA' s TLV F%L TLV 
fQxu!!a hfm3 coNsTnuENIs lmcrmal COUSTmnVrq 

s k 8  (si03 Iron Oai& (Fe,Od 5 10 

A Crystallins 0- 0.1 0.1 ntrnlum olop<ids mi03 10 10 

0. Crhtobalie 0.05 0.06 C m  &dde (c.0) 2 6 

10 10 c. AmOWhoU8 10 6.0 Magne8lum Oxids (MgO) 

Aluminum Oxid. WtO$ 10 18 Anecliow 0.2 0.01 

I wmom m a n y  C07t15/84) 
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Product Bulletin 

Attachment 1 
94- R F- 1 2028 
Page 32 of 38 

Creative Chemical Solutions 

ENVIRONMENTAL SCIENTIFIC, INC. 

STERGO 
Description 
STERGO is a solid, granular, cross-linked polymer that rapidly absorbs and retains large 
quantities of aqueous-based liquids. 

Function 
STERGO rapidly absorbs and retains incidental amounts of liquids and/or cendensate in radioactive waste that 
is packaged for storage or disposal. It is ideal for placing between primary and secondary containers to absorb 
incidental amounts of liquid and/or condenszte. or to mix or layer with soil. core samples. sump sludges, etc. 
when packaging for storage or disposal. STERGO can be destroyed by the addition of potassium hydroxide if 
another treatment option is elected at a later cate. It is transparent when X-rayed using Real Time Radiography 
(RTR) which permits a complete evaluaticn ci the contents of the container. , 

Technology 
STEFiGO was designed specifically for the nuclear industry. Upon absorption into STERGO, contaminaied 
water rsacts chemically with cross-linked pclymers to trap and retain moisture and articulate contamination. 
STERGO increases  t h e  volume of the  fluid it absorbs bv less than 1 /o. %-- 

Features 
5zezo-thaw tested, depending on loacinG STERGO will not release iicuics irom s :anc8 oi -5o'F to !6G' F 
Non-kiodegradable L/ 
vA! cat release entrapped contaminanis 
Szrisiies incineration requirements 
Reduces radwaste disDosa/ costs - exDands bv less than f '4 
~~Pta ins  all properties between a PH o i  2.:. IO 14 
Non-ioxic 
Passes the Paint Filter Test 
Will hold its weight from 1 2  to 90 t imes in aqueous solutions depending on p H  and 

sa l t  content .  fwil l  hold 6N KOH + f (7% NaCll. 

.. 

Physical Data 
Speciiic Gravlty (wa!er = 1) . . . . . , . . . 3.6 - 0.7 
Absorption time to capacity . . . . . , . . 5 minutes 
Appearance . . . . . . . . . . .White Granular Solid 
pH 2FC Gel . . . . . . . . . . . . . . . . 5.5+/-2.0 

STERGO is available in 50 Ib quantities packaged in polyerhylene mated coniainers 

POSi Office Box 13486 Research Triangle Pa& NOrih Carolica 27709-3486 9i9-941-0647 FAX 919-941-0652 



MATERIAL SAFETY DATA SHEET 94-RF-12028 ~ n a a m e n t  1 m 
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e STERGO 

Section 
PRODUCT NAME STERGO 
CHEMICAL FAMILY Polyacrylate/Polyalcohol Copolymer 
CHEMICAL FORMULA Not Applicable 

MANUFACTURER: EMERGENCY TELEPHONE NUMBERS: 
Environmental Scientific, Inc. 
P.O. Box 13486 Health: 919-941-0847 8:30am - 6:OOpm EST M-F 
Research Triangle Park, NC 27709 Transportation: 919-941-0847 8:30am - 6:OOpm EST M-F 
Tel. 91 9-941 -0847 

I - CHEMICAL PRODUCT AND COMPANY IDENTIFICATION 

I 
I 

EFFECTIVE DATE 8-23-94 

Transportation:CHEMTREC 800-424-9300 24 hours Z v e r v u  

I 
1 
1 
I 
b 

Section 2 - 'COMPOSITION, INFORMATION ON INGREDIENTS 
Component CAS# Exposure Limits 
Polyacrylate/Polyalcohol Copolymer 275 99-56-0 Not Established 

Section 3 - HAZARDS IDENTIFICATION 
EMERGENCY OVERVIEW Caution! Inhalation may cause mild irritation of upper 

respiratory trzct. Causes eye irritation and dryness of 
affected area. White granulated powder. 

POTENTIAL HEALTH EFFECTS 
EYE CONTACT Causes eye irritation. Avoid direct contact 
SKIN CONTACT 

INHALATION 
INGESTION Harmful i f  swallowed. 

Frequent or polonged contact may irritate the skin 
and cause a skin rash (dermatitis). 

. May cause mild irritation oi upper respiratory tract. 

CARClN OG EN IClTY 
NTP Not listed. 
IARC Not listed. 
OSHA Not listed. 

Section 4 - FIRST AID MEASURES 
EYE CONTACT 

SKIN CONTACT 
IN HALAT ION 

INGESTION 

Flush immediately with plenty of water for at least 15 
minutes and get prompt medical attention. 
Wash thoroughly with soap and water. 
Remove to fresh air. For breathing difficulty, give 
oxygen or if 5reathing has stopped give artificial 
respiration. Get medical attention immediately! 
Get medical atiention immediately! DO NOT INDUCE 
VOMITING! Never give anything by mouth to an 
unconscious person. 

Section 5 - FIRE FIGHTING MEASURES 
FLASH POINT Non Flammable . 
LOWER FLAME LIMIT Not aoplicable. 
HIGHER FLAME LIMIT Not applicable. 
AUTOIGNITION TEMPERATURE Not applicable. 

I 
I 

1 
D 



- -  - -  - . 

No information availaSle for product in its final form 

Sect ion 12 - ECOLOGICAL INFORMATION 
Not Established 

Sect ion 13 - DISPOSAL CONSIDERATIONS 
TCLP 
B IO DEG RAD AB I L l  TY 
RCRA STATUS 

No component is regulated. 4 

Product is not biodegradable under the OECD. 
No component is regulated as hazardous waste under 
RCRA (40 CFR 261) . If discarded in its purchased form, this 
product would not be a hazardous waste either by listing or 
by characteristic. However, under RCRA it  is the 
responsibility of the product user to determine at the time of 
disposal, whether a material containing the product or , 

derived from the product shoutd be classified as hazardous 
waste. 

Section 1 4  - TRANSPORT INFORMATI.ON 
3.O.T. SHIPPING NAME None. 
D.0.T HAZARD CUSS Non Hazardous. 
N.A. I.D. NUMBER Not Applicable. 
U.N. 1.0. NUMBER Not Applicable. 
PRODUCT LABEL STERGO 

Section 15 - REGULATORY INFORMATION 
TSCA STATUS 

CERCLA REPORTABLE QUANTITY 

OSHA STATUS Haiardocs. 
SARA TITLE Ill 

All components of this product are listed on TSCA 
inventory. 
Notification of spills of more than 46.200 oallons of this 
product is required. 

SECTION 302 EXTREMELY HAZARDOUS SUBSTANCES None 
SECTION 31 113; 2 HAZARD CATEGORIES Immediate (acute) nezith: Yes 

Delayed (chronic) heath: No 
Fire hazard: No 
Sudden release oi prsssure: No 
Reactive: No 
None 

No component is regulated as hazardous waste under 
RCRA (40 CFF( 261) . If discarded in its purc5ased form, this 
product would not be a hazardous waste either by listing or 
by characteristic. However, under RCRA it  is the 
responsibility of the product user to determine at the time of 
disposal. whether a material containing the product or 
derived from the product should be classified as hazardous 
waste. 

SECTION 31 3 TOXIC CHEMICALS 
RCRA STATUS 

. .  

Section 1 6  - OTHER INFORMATION 
REASON FOR ISSUE: New Product. 
APPROVED BY: Bill Wadlin 

Tom D'Muhala 

SUPERSEDES DATE: Not Applicable. 
APPROVAL DATE: 8-23-94 



H M l S  HAZARD RATING: NFPA HAZARD RATING: 
Health 1 Health 1 
Flammability 0 Flammability 1 
Reactivity 
PPE 

0 
C 

Reactivity 0 
Specific Hazard 0 

J - Extreme 3 - High Fire in= m m ! )  M I v  

2 I Moderate I I Leasf 4 Deadly <:3Y May detonate Oxidizer OXY 
3 Extreme Hazard <IO@= Shock 6 Heal Acid ACID 
2 Hazardous c-XO violent Chemical . Alkali ALK 
1 Slighlly Hazardous >rlx)F Unslable il heated Corroswe COR 
0 Normal Material \wll no1 Slable NO WATER W 

Radiation RAD 

0 =Least 

PPE: A - Glasses 
B - Glasses. Gloves 
C = Glasses. Gloves. Apron Clolhing aurn 

U S E R ' S  RESPONSIBILITY 
This product material safety data sheet provides health and safety information. The product IS to 
be used in applications consistent with our product literature. Individuals handling this product 
should be 'informed of the recommended safety precautions and should have access to this 
information. For any other uses, exposures should be evaluated so that appropriate handling 
practices and training programs can be established to ensure safe workplace operations. Please 
consult your €SI representative for further information. 

This information is furnished without warranty, expressed or implied, except that it is accurate to 
the best knowledge of ESI. Final determination of suitability of any material is the sole responsibility 
of the user. All materials may present unknown hazards and should be used with caution. 
Although certain hazards are described herein, we cannot guarantee that these are the only 
hazards which exist. The data on this sheet relates only to the  specific material designated herein. 
ESI assumes no legzl responsibility ior use or reliance upon ihese data. 

. . .  

I 
I 
I 
I 
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F LAM.MA B I L I TY , CLASS 1 F I CAT IO N 
FLAMMABLE PROP E R T I ES 
EXTINGUISHING MEDIA 
SPECIAL FIRE FIGHTING PROCEDURES 

HAZARDOUS COMBUSTION PRODUCTS None. Attactrrnent 1 

36 of 3 

Non-Flammable. non-combustible. non volatile liquid. 
Non-Flammable. non-combustible, non volatile liquid. 
Use extinguishing media for prim,ary source of fire. 
Extremely slippery conditions are created if spilled. 
material comes in contact with water. 

UNUSUAL FIRE & EXPLOSION HAZARD None. 94- R F- 1 2028 

Section 6 - ACCIDENTAL RELEASE MEASURES 
RELEASES: Collect material. Observe precautions in the Personal Protection 

Section of this MSDS. CAUTION very slippery conditions are created if 
spilled material comes in contact with water. 

Section 7 - HANDLING AND STORAGE 
HANDLING Avoid contact with water, very. slippery conditions are created i f  material 

comes in contact with water. Wash thoroughly after handling. Use only in 
well ventilated area. Avoid contact with eyes, skin and clothing. 

Keep in dry and well ventilated area. Keep container tightly closed. Comply 
with all national, state, and .local codes pertaining to the storage,. handling. 
dispersing, and disposal of this material. 

STORAGE 

Section 8 - EXPOSURE CONTROLS, PERSONAL PROTECTION 
ENGINEERING CONTROLS 

EYE PROTECTION 

SKIN PROTECTION Gloves are recommended 
RES?IRATORY PROTECTION 

Good general ventilation should be used. Ventilation rates 
should be matched to conditions. 
Wear safety glasses with side shields (or goggles). Avoid 
eye contact. 

Nuisance dusk musk recommended when dust is created. 

Section 9 - PHYSICAL AND CHEMICAL PROPERTIES 
PHYSICAL FORM Granular powder. 
COLQR White. 
ODOR None. 
?H 

VAPOR DENSITY (Air=l) Not established. 
BOILING POINT Solid 
MELTING POINT >39OoF. 
SOLUBILITY IN WATER 

V G L4T I L I TY /V 0 L. 

8.75 +/- 2.00 (10% aqueous solution at 77OF) 
VAPOR PRESSURE (mm Hg) - <10 

Insoluble. but swellable in aaueous fluids. 

None 
SPECIFIC GRAVITY(water= 1 ) 0.6-0.7 

EVAPQRATION RATE (Butyl Acetate=l) <1 

Section 10 - STABILITY AND REACTIVITY 
CiiEMlCAL STABILITY Stable. 
CCNDITIONS TO AVOID 
INCOMPATIBLE MATERIALS Strong oxidizing agents. 
DECOMPOSITION PRODUCTS 

HAZARDOUS POLYMERIZATION Will not occur. 

High temperatures. ignition sources. 

Oxides of nitrogen and carbon may form during 
burning. 

Section 11 - TOXlCOLOGlCAL INFORMATION 



- 
Asorbcnt Malcrinl 
Rcquircd for Pondcrctc only 
Population 5456 Triwalls 
Frcc Liquid 29 saniplcs 

- 13 with no frcc liquids - 3 \vitli 0.1 nil/ 100 grins 
- 3 with 0.5 nil/ 100 grms 
- 2 with 1.0 mV100 grms 
- 3 with 2 m1/100 grins 
- 1 uilh 3 mV100 grins 
- 3 with 6 i i i I / lOO grins 
- 1 with 7 niI/lOO grnis 

Avcragc water concciitralion is 1.3 m1/100 grins 
Two Triwalld containcr . 

Wcight varies from 1000 pounds to I300 pounds pcr triwalls 
- tlic avcragc wight ora triwall is I100 Ibs or has 14.3 Ibs of \vatu 
- Each containcr would havc 28.6 Ibs oT\vatcr (two Triivalls pcr containcr) 

Stcrgo absorbs 20 pounds per pound o f w t c r  with a pH rangc 4 to 14. tciiip -50 dcgrcc F -I60 dcgrcc F 
Bulk dcnsity 38.7 Ibs/cubic foot 

Thus pounds of Stcrgo pcr containcr is Wt of wastc X liquid %, X 2 = 1 l00s2 s.O13sZ=2.SG#'s Stcrgo pcr 
containcr ( factor of 2 is additional aborbcnt rcquircd to cnsurc that thc aiiiount of aborbent added is 
suficcnt 

. 

e! 50 #'s pcr drum. and rcpack of 100 iicw containers pcr week +: 2.S6 #'s Stcrgo pcr iicw containcr. 
nccd 5 to 6 50 # drums of Stergo pcr week @. 14.95 pcr # or $747.50 p c r  druiu plus shipping 

1 
I 
1 
I 
1 
I 
I 
I 
s 
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94-RF-12028 

Internal Memorandum 

To: Nancy Candido,lH,FAX-798 1 Date: November 17, 1994 

From: M. A. Peters, ERPD Solar Ponds, Phone No. X6992, Bldg.080, FAX 
8575, D-1349 

Subject: Stergo Chemistry 

You asked me t o  review the chemistry of this polymer to  ascertain whether 
ammonia will off-gas when an aqueous mixture of this material is raised to a pH 
above 10. 

A review of the MSDS for this material shows it to  be a very stable solid with no 
"conditions t o  avoid". 

I also spoke t o  the vendor (Environmental Scientific, Inc., Mr. Vance Syphers ,919- 
941-0847) and he assured me that the material is totally inert and will not off-gas 
any compounds including ammonia at any pH. 

He did note that the material can be used in the pH range 2-14, but if we use the 
material outside the recommended pH range of 4.5 t o  9, the rate of water 
absorption will be slower and the total amount of water absorbed will be less. He 
has asked for a complete characterization of our material so they can offer technical 
advice for our specific situationheeds. 

cc 
B. Wilson 
a. Collins 
D. Ringle 
D. Ferrier 

.. . 



APPENDIX D.2 

LABORATORY ANALYTICAL RESULTS 



March 21, 1995 
Report No.: UnAvaiL 

Section A Page 1 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. RICH NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID: FLYASH TCLP 

P.O. \NO.: 
NUS SAMPLE NO: PO301397 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 16-FEB-95 
DATE RECEIVED: 16-FEB-95 

TEST 
LN CODE DETERMINATION RESULT UNIT 

1 5903 

2 R11OAW 
3 R200U 
4 R.11OPW 
5 ROSW 
6 RllOUW 
8 ABEL 
9 ACDL 
10 DPACK 
1 1  1391 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Isotopic Americium and Curium 
G a m a  Spectroscopy 
Isotopic Plutonium 
Radium-226 [Ra-2261 
Isotopic Uranium 
Beryllium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Deliverable 
Nitrate/Nitrite as N 

03/02(1230) 
03/03(0550) 

2 
9.2 

I ncomp l et e 
Incomplete 
Incomplete 
1 ncomp 1 et e 
Incomplete 
< 0.0007 * mg/L 

< 0.005 mg/L 
I ncompl ete 
Incomplete 

COMMENTS : 
8 The result for this sample analysis was determined by a single-point method of 

standard additions. 
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March 21, 1995 
Report No.: UnAvail 

Sect ion A Page 2 
PRELIMINARY LABORATORY ANALYSIS  REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

NUS CLIENT NO: 1431 DO07 
UORK ORDER NO: 3A23 

VENDOR NO: 

SAMPLE ID: SILICA FLOUR TCLP DATE SAMPLED: 16-FEB'95 

NUS SAMPLE NO: PO301399 , DATE RECEIVED: 16-FEB-95 

P.0. NO.: 
. .  

1 

2 
3 
4 
5 
6 
8 
9 
10 
11 

S903 

R11OAU 
R2OOU 
RllOPU 
R05U 
RllOUU 
ABEL 
ACDL 
DPACK 
1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH . 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
I s o t o p i c  Plutonium 
Radium-226 tRa-2261 
i s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

03/D2( 1230 1 
03/03(06550 

2 
3.1 

1 ncompl e t  e 
Incomplete 
Incomplete 
Incomplete . 
I ncomp 1 e t e  

< 0.0005 mg/L 
< 0.005 mg/L 

Incomplete 
Incomplete 

COMMENTS : 
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March 21, 1995 
Report No.: Un4vai l  

Sect ion A Page 3 
PRELIMINARY LABORATORY ANALYSIS REPORT 

C L I E N T  NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

SAMPLE I D :  LIME-CA(OH)Z TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO301401 

DATE SAMPLED: 16-FEB-95 
DATE RECEIVED: 16-FEB-95 

1 S903 

2 ' RllOAU 
3 R2OOU 
4 RllOPU 
5 R05U 
6 R11OUU 
8 ABEL 
9 ACDL 
10 DPACK 
11 I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid , ' 

F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
I so top ic  Plutonium 
Radium- 226 tRa-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

03/02(1230) 
03/03(0550) 

2 
11.8 

Incomplete 
Incomplete 
I ncompl e t e  
1 ncompl e t e  
I ncompl e t  e 
< 0.0007 * mg/L 

< 0.005 . mg/L 
I ncomp 1 e t  e 
Incomplete 

.. 

COMMENTS : 
8 The r e s u l t  for t h i s  sample analys is  was determined by a s ing le -po in t  method of  

standard addi t ions.  



PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  CEMENT TCLP . 
NUS SAMPLE NO: PO301403 

March 21, 1995 . 
Report No.: UnAvail 

Sect ion A Page 6 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3423 

VENDOR NO: 

DATE SAMPLED: 16-FEE-95 
DATE RECEIVED: 16-FEE-95 

1 
I 

1 S903 

2 R l l O A W  
3 RZOOU 
L R11OPU 
5 RD5W 
6 RllDUU 
8 ABEL 
9 ACOL 
10 DPACK 
11 1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Oate/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
I s o t o p i c  Plutonium 
Radium-226 CRa-2261 
I s o t o p i c  Uranium . 
Bery l  1 ium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

' D3/02(1230) 
03/03(0550) 

2 
11.5 

1 ncompl e t e  
Incomplete 
Incomplete 
Incomplete 
I ncompl e t e 
< 0.0007 * mg/L 

< 0.0005 mg/L 
1 ncompl e t  e 
I ncompl e t  e 

I 
I 
I 

COMMENTS : 
8 The r e s u l t  f o r  t h i s  sample analys is  uas determined by a s i n g l e - p o i n t  method o f  

standard addi t ions.  

I 



APPENDIX E 

TREATABILITY STUDY WAC MIXES 81 UCS PHOTOS 

Section #1 - Pondcrete Triwalls (PCTW) 

Section #2 - Pondcrete Metals (PCM) 

Section #3 - Field Duplicate Mixes 



I '  
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SECTION #1 

PONDCRETE TRIWALLS (PCTW) WAC MIXES & UCS PHOTOS 

0 PCTW WAC Phase I Mixes 

Lime, flyash, and cement 
Lime, flyash, silica flour 
Lime, & flyash 

e PCTW WAC Phase I UCS 

Lime, flyash, cement 
Lime, flyash, silica flour 
Lime, & flyash 

0 PCTW WAC Phase I1 Mixes 

Lime, flyash, cement 



I 
I 
I 
I 
I 
I 
I 

I 

I 
I 

PCTW MIXES 
ADDITIVES: Ca(OH)2 

Cement, Type 1/11 
Flyash, Type C 

M I X  DATE: 2/8/95 
CURING T I M E :  2 4  h r s  

Mix #7A 

PCTW@ 34.8% Solids 

wlp = 0.28 

Mix #4A 

PCTW @ 25% Solids 

WID = 0.28 

Mix #1 A 

PCTW @ 15% Solids 

wlp = 0.28 

Mix #8A 

PCTW@ 34.8% Solids 

wlp = 0.34 

Mix #SA 

PCTW @ 25% Solids 

wlp = 0.34 

Mix #2A 

PCTW @ 15% Solids 

wlp = 0.34 

Mix #9A 

PCTW@ 34.8% Solids 

WID = 0.40 

Mix #6A 

PCTW.@ 25% Solids 

wlp = 0.40 

Mix #3A 

PCTW @ 15% Solids 

wlp = 0.40 
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PCTW MIXES 
ADDITIVES : Ca (OH) 2 

Cement. Type 1/11 
F l y a s h ,  Type C 
STERGO 

MIX DATE: 2 /10 /95  ' 

CURING TIME: 24 h r s  

Mix #1 OA 

PCTW @ 41.3% Solids 

w/p = 0.20 
I 

Mix #13A 

PCTW @ 34.8% Solids 

wlp = 0.20 

--- 

Mix #11A 

PCTW @ 41.3% Solids 

wlp = 0.25 

Mix #12A 

PCTW @ 41.3% Solids 

wlp = 0.30 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

PCTW MIXES 
ADDITIVES : Ca (OH) 2 

Flyash, Type C 
Fine Silica Flour 
STERGO 

MIX DATE: 2/9/95 
CURING TIME: 24 hrs 

Mix #7B 

Next Page 

Mix #8B 

Next Page 

Mix #9B 

Next Page 

Mix #4B 

PCTW @ 34.8% Solids 

WID = 0.20 

Mix #1 B 

PCTW @,25% Solids 

WID = 0.20 

Mix #5B 

PCTW @ 34.8% Solids 

w/p = 0.25 

Mix #2B 

PCTW @ 25% Solids 

wlp = 0.25 

Mix #6B 

PCTW @ 34.8% Solids 

w/p = 0.30 

Mix #3B 

PCTW @ 25% Solids 

w/p = 0.30 



I 

PCTW @ 41.3% Solids 

w/p = 0.20 

I 
I 
I 
I 
I 
I 

PCTW @ 41.3% Solids 

w/p = 0.25 

PCTW MIXES 
ADDITIVES : Ca (OH) 2 

Flyash, Type C 
Fine Silica F l o u r  
STERGO 

MIX DATE: 2/10 /95  
CURING TIME: 24 h r s  

Mix #7B Mix #8B Mix #9B 

PCTW @ 41.3% Solids ' 

WID = 0.30 



I 
1 
I 
I 

Mix #4C 

Next Page 

Mix #1 C 

PCTW @ 25% Solids 

PCTW MIXES 
ADDITIVES : Ca (OH) 2 

Flyash, Type C 
STERGO 

MIX DATE: 2/9/95 
CURING TIME: 24 h r s  

Mix #5C 

Next Page 

Mix #2C 

PCTW @ 25% Solids 

Mix #7C1 and 7C2 

Page After Next 

w/p = 0.20 

Mix #8C 

Page Afler Next 

wlp = 0.25 

Mix #9A 

PCTW @ 34.8% Solids 

w/p = 0.40 

Mix #9C Page After Next 

Mix #6C 

Page After Next 

Mix #3C 

Next Page 



PCTW MIXES 
ADDITIVES : Ca (OH) 2 

Flyash, Type C 
STERGO 

MIX DATE: 2/10/95 

CURING TIME: 24 hrs 

Note: Bags were placed slightly out of order 

I Mix #5C 

I PTCW @ 34.8% Solids 

wlp = 0.25 

I____ 

-- 

Mix W C  

PTCW @ 34.8% Solids 

wlp = 0.20 

Mix #3C 

--- PCTW @ 25% Solids 

wlp = 0.30 



I 
I 
E 
I 
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Mix #7C-2 Mix #8C 

PTCW @ 43.3% Solids 

wlp = 1.48 

Mix #7C-1 

PTCW @ 43.3% Solids 

wlp = 0.25 

PTCW @ 43.3% Solids --- 

wlp = 0.20 

, 'I 

Mix #9C 

PTCW @ 43.3% Solids 

wlp = 0.30 

Mix #6C 

PTCW @ 34.8% Solids 

wlp = 0.30 

PClW MIXES 
ADDITIVES : Ca (OH) 2 

Flyash, Type C 
STERGO 

MIX DATE: 2/13/95 
CURING TIME: 24 h r s  



PCTW MIXES 
ADDITIVES : C a  (OH) 2 

Cement, Type 1/11 
F l y a s h ,  Type C 
STERGO 

MIX DATE: 2/8/95 I 

CURING TIME: 4 8  h r s  

UCS RESULTS 

Mix #1A ...... > 637 psi 

Mix #2A ...... > 637 psi 

Mix #3A ...... > 637 psi 

Mix #MA ...... >637 psi 

Mix #5A ...... > 637 psi 

Mix #6A ...... >637 psi 

Mix #7A ...... Broke trying to remove from cylinder 

Mix #8A ...... > 637 psi 



I 

PCTW MIXES 

I1Al1 ADDITIVES : llB1l ADDITIVES : rlC1l ADDITIVES : 
Ca (OH) 2 Ca (OH) 2 Ca (OH) 2 
Cement, Type 1/11 Flyash, Type C Flyash, Type C 
Flyash, Type C Silica Flour STERGO 
STERGO STERGO 

UCS RESULTS 

Mix #10A ...... 90 psi 

Mix #1 1A ...... 62 psi 

Mix #12A ...... 86 psi 

Mix #13A ...... 74 psi 

UCS RESULTS 

Mix #7B ...... NR 

Mix #8B ...... 126 psi 

Mix #9B ...... NR 

NR: No reading; Broke trying to remove from cylinder 

UCS RESULTS 

Mix #3C ...... > 637 

Mix #4C ...... 36 psi 

Mix #5C ...... 166 psi 

. 



I 

I .  

1 
E 

1 
si 
E 

' PCTW MIXES 
A D D I T I V E S  : C a  (OH)  2 

Flyash, Type C 
STERGO 

M I X  DATE: 2/17/95 
CURING T I M E :  4 8  hrs 

UCS RESULTS 

Mix ##6C ...... 155 psi 

Mix #7C-1 ...... Broke trying to remove from cylinder 

Mix #7C-2 ...... Ill psi 

Mix #8C ..... Broke trying to remove from cylinder 

Mix #9C ...... 77 psi 



P 
'I 
I 
C 

PCTW MIXES 
WAC Phase II 

A D D I T I V E S :  C a  (OH)  2 

F l y a s h ,  Type C 
C e m e n t ,  Type 1/11 

M I X  DATE: 3 /21/95  
CURING TIME: 4 8  h r s  

6 
1 

Mix # 5 
PCTW @ 40% solids 

WIP = 0.30 
Lime addition = 7.5% 

Mix # 3 
PCTW @ 40% solids 

WIP = 0.20 
Lime addition = 7.5% 

~ 

Mix # 6 
PCTW @ 40% solids . 

WIP = 0.30 
Lime addition = 10.0% 

~~~ ~ 

Mix # 4 
PCTW @ 40% solids 

WIP = 0.30 
Lime addition = 5.0% 

Mix # 1 
PCTW @ 25% solids 

WIP = 0.20 
Lime addition = 7.5% 

Mix # 2 
PCTW @ 25% solids 

WIP = 0.30 
Lime addition = 7.5% 
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SECTION #2 

PONDCRETE METALS (PCM) WAC MIXES & UCS PHOTOS 

e PCM WAC Phase I Mixes 

Lime, & flyash 
Lime, flyash, silica flour 
Lime, flyash, and cement 

e PCM WAC Phase I UCS 

Lime, & flyash 
Lime, flyash, silica flour 
Lime, flyash, and cement 



I 

I 
e 

Mix #MA 

C 

Mix #5A Mix #6A 

8 

wlp = 0.25 

Mix # l A  

I 

wlp = 0.35 wlp = 1.0 

Mix #2A Mix #3A 

PCM MIXES 
ADDITIVES : Ca (OH) 2 

Flyash, Type C 

MIX DATE: 2/20 /95  
CURING TIME: 24 h r s  

PCM @ 38.8% Solids . 

wlp = 0.25. 

' PCM @ 38.8% Solids PCM @ 38.8% Solids . 
wlp = 0.30 wlp = 0.35 

I 1 PCM@ 48.6% Solids I PCM@ 48.6% Solids I PCM@ 48.6% Solids 



PCM MIXES 
ADDITIVES : C a  (OH) 2 

Flyash, Type C 
F i n e  S i l i c a  Flour 

MIX DATE: 2/20 /95  
CURING TIME: 24 h r s  

Mix #4B 

PCM@ 48.6% Solids 

wlp = 0.35 

Mix #1 B 

PCM @ 38.8% Solids 

wlp = 0.35 

Mix #5B Mix #6B 

PCM@ 48.6% Solids PCM@ 48.6% Solids 

w/p = 0.65 w/p = 1 .o 
Mix #2B Mix #3B 

PCM @ 38.8% Solids PCM @ 38.8% Solids 

wlp = 0.65 wlp = 1.0 



PCM MIXES 
ADDITIVES : Ca (OH) 2 

Flyash, Type C 
Cement ,  Type 1/11 

MIX DATE: 2/21/95 
CURING TIME: 48 hrs 

Mix #QC 

PCM @ 48.6% solids 

w/p = 0.35 

Mix #5C 

PCM @ 48.6% solids 

w/p = 0.65 

Mix #2C Mix #3C 

PCM @ 38.8 % solids 

w/p = 0.65 

PCM @ 38.8% solids 

w/p = 1.0 

. .  



PCM MIXES 
ADDITIVES : C a  (OH) 2 

F l y a s h ,  Type C 

MIX DATE: 2/20 /95  
CURING TIME:  48 h r s  

UCS RESULTS 

Mix# lA  ...... 113 psi 

Mix #2A.. . ,..I 38 psi 

Mix #3A ...... 73 psi 

Mix H A  ...... Broke trying to remove from cylinder 

Mix #5A ...... 343 psi 

Mix #6A ...... Broke trying to remove from cylinder 



PCM MIXES 
ADDITIVES : Ca (OH) 2 

Flyash, Type C 
Fine Silica Flour 

MIX DATE: 2 / 2 0 / 9 5  

CURING TIME: 48 h r s  

UCS RESULTS 

Mix # l B  ...... 175 psi 

Mix #2B ...... >637 psi 

Mix #3B ...... 328 psi 

Mix #4B ...... Broke trying to remove from cylinder 

Mix #5B ...... 65 psi 

Mix #6B ...... Insufficient quantity to create a cylinder to perform test 
. _  



PCM MIXES 
A D D I T I V E S :  Ca(OH)2 

F l y a s h ,  T y p e  C 
Cement ,  T y p e  1/11 

M I X  DATE:  2 / 2 1 / 9 5  
C U R I N G  TIME: 4 8  hrs 

UCS RESULTS 

Mix #2C ...... > 637 psi 

Mix #3C ...... >637 psi 

Mix #4C ...... 27 psi 

Mix #5C ...... 357 psi 



SECTION #3 

FIELD DUPLICATE MIXES PHOTOS 



FIELD DUPLICATE MIXES 

Duplicate of: 

021 095-4C-PCTW 

Duplicate of: 

020395-9A-CLAR 

Duplikate of: 

01 3095-4-207A/B 

3 
I 

Duplicate of: Duplicate of: 

021 495-7A-207C 021 595-78-207C 

Duplicate of: Duplicate of: 

020795-98-CLAR 020995-4B-PCTW 

Duplicate of: Duplicate of: 

01 31 95-4A-207A/B 0201 95-4B-207A/B 

I 
D 

8 
1 

m 

MIX DATE: 2/17/95 
CURING TIME: 2 4  h r s  

. .  I .  



APPENDIX F 

RAW DATA 

Section #1 - Pondcrete Triwalls (PCTW) 

Section #2 - Pondcrete Metals (PCM) 

Section #3 - Additives (Lime, Flyash, Cement) 



SECTION #1 

PONDCRETE TRIWALLS (PCTW) LIM REPORTS 

0 Initial Characterization 

0 Lime Addition Study 

0 WAC Phase I Mixes 

0 WAC Phase II Mixes 

I 
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PClW Initial Characterization 



Apr i l  06, 1995 
Report No.: UnAvail 

Section A Page 1 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID:  PONDCRETE TRIUALL AS REC'D 

P.O. NO.: 
NUS SAMPLE NO: P0297D78 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: UnAvai 1 
DATE RECEIVED: ' 29-DEC-94 

1 

2 

3 

4 
5 

6 

7 

9 
10 
11 
15 

a 

R l l O A S  

R2OOS 

R l l O P S  

RO5S 
R l lOUS 

R l l S  

ABES 
ACDS 
so88 
I630 
1490s 
DPACK 

CQMMEMTS: 

Isotopic Americiun and Curiun 
Americiun-241 [pm-2411 
Gamna Spectroscopy 
Ces i un- 134 
Ces i un- 137 
Isotopic Plutoniun 
P lutoni  un-238 [Pu-2381 
P lutoni  un-239/240 tPu-239/2401 
Radiun-226 [Re-2263 
Isotopic Uraniun 
Uraniun-233/234 CU-233/2341 
Uraniun-235 CU-2351 
Uraniun-238 CU-2381 
Strontiun-89 and -90 
Strontiun-89 [Sr-891 
S t  ront i un-90 [Sr-901 
Beryl 1 iun, Total (Be) 
Cadniun, Total (Cd) 
Bulk Density on Uaste 
Percent Moisture 
Non-aqueous sanple pH i n  Uater 
CLP Data Package Deliverable 

< 1  
< 2  

130 
926 

1.45 
65.2 
13.0 
DONE 



A p r i l  06, 1995 

PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID :  PDNDCRETE TRIUALL TCLP LEACH 
NUS SAMPLE NO: PO297079 

I 
Report No.: UnAvaiL 

Section A Page 2 

I NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

I DATE SUPLED: UnAvaiL 
DATE RECEIVED: 29-DEC-94 

1 

2 
3 

4 

5 
6 

7 

8 
9 
20 

S903 

R11OAU 
RZOOU 

R11OPU 

R05U 
R11OUU 

Rl1U 

ABEL 
ACDL 
DPACK 

TCLP B o t t l e  Ex t rac t i on  
Begin Date/Time 
End Date/Time 
Ex t rac t i on  Fluid 
F ina l  Leachate pH 
Iso top ic  Americiun and Curiun 
G a m  Spectroscopy 
Ces i un- 134 
Ces i un- 137 
Isotopic  Pluton iun 
P 1 u ton i  un- 238 CPu- 2381 
Plutoniun-239/240 CPu-239/2401 
Radiun-226 CRa-2261 
Isotopic  Uranium 
Uranim-233/234 CU-233/2341 
Urani m- 235 CU- 2351 
Urani un-238 CU-2381 
Strontiun-89 and -90 
Stront  i un-89 [Sr-891 
Strontiun-90 [Sr-901 
Beryl 1 iun, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Del iverable 

01/03( 1325) 
01 /O4(0600 ) 

2 
6.4 

lnconplete 

* 4  
5.4 +/- 1.8 

62 +/- 16 
2600+/-300 

1.3 +/- 0 . 4  

54 +/- 6 , 

2.3 +/- 1.0 
61 +/- 7 

< 0.6 
< 0.7 
0.39 

12 
DONE 

COMMENTS: 
1 5 .  Sample concentrat ion greater than four  times spike concentrat ion 

This sample uas analyzed as a matr ix  spike. 
outside establ ished acceptance l i m i t s  i nd i ca t i ng  the presence o f  a poss ib le  
ma t r i x  interference. 

Recovery o f  t he  spike uas 

Wi/L 

I 



u 
1 
1 
I 
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PCTW Lime Addition Study 



NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 %!!#!! c o R P o R A T  I o N 
TEL: (412) 747-2500 
FAX: (412) 747-2559 
January 17, 1995 

Report No.: 00024314 
Section A Page 1 

LABORATORY AUALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATION 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. RICH NINESTEEL 
PITTSBURGH, PA 15220- 

. Carbon 'copy: . 

SAMPLE ID: #25 PCTU RAW MATIL 

P.O. NO.: 
NUS SAMPLE NO: PO298127 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 10-JAN-95 
DATE RECEIVED: 10-JAN-95 
APPROVED BY: Simnic, Joanne 

1 1490s Won-aqueous sample pH in-Uater 12.6 

COMMENTS: C 



NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 
;iS Wburton NUS \!!r!!? c o R P o R A T  I o N 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
January 17, 1995 

Report No.: 00024314 
Section A Page 2 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATION 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. RICH NINESTEEL 
PITTSBURGH, PA 15220- 

Carbon Copy: 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 . 

VENDOR NO: 

- 
I 
I 
I 
I 
I 
I 

DATE SAMPLED: 10-JAN-95 
DATE RECEIVED: 10-JAN-95 

SAMPLE ID: #26 PCTW MIX ID 
NUS SAMPLE NO: PO298128 

1 1490s Non-aqueous sanple pH in Water 

COMMENTS: 

13.0 
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1 
I 
1 
I 
I 

NUS LABORATORY 
5350 Campbells Run Road 

P i t t s b u r g h ,  Pennsylvania 15205 !!!!!zT. c o R P o R A T  I o N 
TEL: (412) 747-2500 
FAX: (412) 747-2559 
January 17, 1995 

R e p o r t  No.: 00024314 
S e c t i o n  A Page 3 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATION 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

C a r b o n  Copy: 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3 A 2 3  ' 

VENDOR NO: 

SAMPLE I D :  #27 PCTU M I X  2D DATE SAMPLED: 1 0 - J A N - 9 5  
NUS SAMPLE NO: PO298129 DATE RECEIVED: 1 0 - J A N - 9 5  

P.O. NO.:' APPROVED BY: S i m a n i c ,  Joanne 

1 1490s N o n - a q u e o u s  sample pH in Uater 

COMMENTS: 

13.0 



NUS LABORATORY 
5350 Campbells Run Road 

Pittsburgh, Pennsylvania 15205 
i%ii Halliburton NUS 
?!!?!!! c o R P o R A T  I o N 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
January 17, 1995 

Report No.: 00024314 
Section A Page 4 

LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATION 
ADDRESS: 661 ANOERSEN DRIVE 

ATTENTION: MR. RICH MINESTEEL 
PITTSBURGH, PA 15220- 

. Carbon Copy: . 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: SA23 

VENDOR NO: 

DATE SAMPLED: 10-JAN-95 
DATE RECEIVED: 10-JAN-95 

SAMPLE IO: #28 PCTU M I X  3D 
NUS SAMPLE NO: PO298130 

1 1490s Non-aqueous sample pH in Uater 

COMMENTS : 

12.9 



I 
I 
I 
I 
I 

NUS LABORATORY 
5350 Campbells Run Road 

P i t t s b u r g h ,  P e n n s y l v a n i a  15205 Y!!!!r?.. c o R P o R A T  I o N 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

LABORATORY ANALYSIS REPORT 

ROCKY FLATS - C/O NUS CORPORATION 
661 ANDERSEN DRIVE 
PITTSBURGH, PA 15220- 
MR. R I C H  NINESTEEL 

C a r b o n  Copy: 

SAMPLE I D :  
NUS SAMPLE NO: 

P.O. NO.: 

#29 PCTW M I X  1E 
PO298131 

.----------------------------- 

DETERMINATION 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
J a n u a r y  17, 1 9 9 5  

R e p o r t  No.: DO024314 
S e c t i o n  A P a g e  5 

NUS CLIENT 
WORK ORDER 

VENDOR 

NO: 
NO: 
NO: 

DATE SAMPLED: 
DATE RECEIVED: 
APPROVED BY: 

1431 0007 
3 A 2 3  

1 0 - J A N - 9 5  
1 0 - J A N - 9 5  
S i m a n i c ,  Joanne 

RESULT U N I T S  

1 1490s N o n - a q u e o u s  sample p H  i n  Water 

COMMENTS: 

12.9 



f 

NUS LABORATORY 
5350 C a m p b e l l s  Run Road 

Pittsburgh, P e n n s y l v a n i a  15205 
Ah -burton NUS 
\::!? c o R P o R - A T  I o N 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
January 17, 1 9 9 5  

R e p o r t  No.: 00024314 
S e c t i o n  A P a g e  6 

LABORATORY ANALYSIS REPORT 

CLIEUT NAME: ROCKY FLATS - C/O NUS CORPORATION NUS CLIENT NO: 1431 0007 
ADDRESS: 661.ANDERSEN DRIVE UORK ORDER NO: 3 A 2 3  

PITTSBURGH, PA 1 5 2 2 0 -  VENDOR NO: 
ATTENTION: MR. R I C H  NINESTEEL 

C a r b o n  Copy: 

- 

1 
I 
I 
I 
I 
I 

DATE SAMPLED: 1 0 - J A N - 9 5  
DATE RECEIVED: 10-JAN-95 

SAMPLE IO:  #30 PCTU MIX 2E 
NUS SAMPLE NO:, PO298132 

TEST .I 

U CODE DETERMINATION RESULT UNITS 

1 1490s N o n - a q u e o u s  sample p H  i n  U a t e r  

COMMENTS : 

12.9 .D 



1 
I 
I LABORATORY ANALYSIS REPORT 

NUS LABORATORY 
5350 Campbells R u n  Road 

Pittsburgh, Pennsylvania 15205 ' 

TEL: (412) 747-2500 
FAX: (412) 747-2559 
January 17, 1995 

R e p o r t  No.: OD024314 
S e c t i o n  A P a g e  7 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

C a r b o n  Copy: 

SAMPLE I D :  
NUS SAMPLE NO: 

P.O. NO.: 

ROCKY FLATS - C/O NUS CORPORATION NUS CLIENT NO: 1431 0007 
661 ANDERSEN DRIVE UORK ORDER NO:, 3 A 2 3  
PITTSBURGH, PA 15220- VENDOR NO: 
MR. R I C H  NINESTEEL 

#31 PCTW MIX 3 E  
PO298133 

DATE SAMPLED: 1 0 - J A N - 9 5  
DATE RECEIVED: 1 0 - J A N - 9 5  
APPROVED BY: S i m a n i c ,  J o a n n e  

1 1490s N o n - a q u e o u s  sample p H  i n  Uater 12.8 

COMMENTS: 
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PCTW WAC Phase I Mixes 
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March 16, 1995 
Report No.: UnAvaiI 

Sec t i on  A Page 19 
. PRELIMINARY LABORATORY ANALYSIS  REPORT 

C L I E N T  NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID:  020895-4A-PCTW TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO300818 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 08-FEE-95 
DATE RECEIVED: 08-FEE-95 

1 

2 
3 

4 
5 
6 

8 
9 
10 
12 

S9D3 

R l l O A W  
RZOOW 

R l l O P W  
R05W 
R1 lOUW 

ABEL 
ACDL 
DPACK 
I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  f l u i d  
f i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesium- 137 
I s o t o p i c  Plutonium 
Radium-226 tRa-2263 
I s o t o p i c  Uranium 
Urani  um-233/234 [U-233/2341 
Urani  um- 235 [U - 2351 
Uranium-238 [U-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/09(1300) 
02/1 O(0600) 

2 
7.2 

Incomplete 

( 6  
5.5 +/- 2.2 
I ncornpl e t  e 
Incomplete 

55+/-6 
2.2+/-0. 5 

60+/-6 
0.0006 

0.24 
Incomplete 

76 

COMMENTS : 
8 

12 

The r e s u i t  f o r  t h i s  sample ana lys i s  was determined by a s i n g l e - p o i n t  method of 
s tandard  add i t i ons .  , 

The sample ana lys i s  uas run out o f  ho ld ing  time. 

pCi/L 
pCi/L 

p C i / L  
p C i / L  . 
pCi/L 
mg/L 
mg/L 

mg/L 



I 
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March 16, 1995 
Report No.: UnAvail 

Sect ion A Page 20 

PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  020895-6A-PCTU TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO300821 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: OB-FEE-95 
DATE RECEIVED: 08-FEE-95 

TEST 
LN CODE DETERMINATION RESULT UNITS 

1 S903 

2 RllOAU 
3 R200U 

4 RllOPU 
5 R05W 
6 R11OUU 

8 ABEL 
9 ACDL 
10 DPACK 
12 1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Oate/Time 
End Date/Time 
E x t r a c t i o n  Fluid . 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesium- 137 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2261 
I s o t o p i c  Uranium 
Urani  um- 233/234 [U-233/2341 
Uranium-235 [U-2351 
Uran i um- 238 tu- 2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/09(1300) 
02/1 O(0600 

2 
7.2 

I ncomp 1 e t  e 

c 4  
( 5  

Incomplete 
I ncomp 1 e t  e 

65+/ - 7 
3.l+/-0.6 

72+/-8 
< 0.0006 * 

0.21 
Incomplete 

91 

COMMENTS : 
8 

12 

The r e s u l t  f o r  t h i s  sample ana lys i s  uas determined by a s i n g l e - p o i n t  method o f  
standard add i t i ons .  
The sample ana lys i s  uas run ou t  o f  ho ld ing  time. 

pCi/L 
pCi/L 

p C i / L  
pCi/L 
pC i /L 
mg/L 
mg/L 

mg/L 

I 
1' 
I 
I 
1 
I 
P 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 



I 

March 16, 1995 
Report No.: UnAvail 

Sect ion A Page 21 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE I D :  020895-'7A-PCTW TCLP 

P.O. NO.: 

PITTSBURGH, PA 15220- 

NUS SAMPLE NO: PO300823 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 08-FEB-.95 
DATE RECEIVED: 08-FEB-95 

1 

2 
3 

4 
5 
6 

8 
9 
10 

1) 

S903 

'R11OAW 
R2OOU 

RllOPU 
R05U 
R11OUW 

ABEL 
ACDL 
DPACK 
I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F ina l  Leachate pH 
Iso top ic  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesium- 137 
I so top ic  Plutonium 
Radium-226 CRa-2261 
I so top ic  Uranium 
Uranium-233/234 [U-233/2341 
Uranium-235 [U-2351 
Uranium-238 CU-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

COMMENTS : 
8 

11 

The r e s u l t  f o r  t h i s  sample ana lys i s  uas determined by a s i n g l e - p o i n t  
standard addi t ions.  
The sample ana lys i s  was run out o f  ho ld ing  time. 

02/09(1300) 
02/10(0600) 

2 
8.6 

I n c o w  l e t  e 

< 6  
6.0 +/- 2.3 

Incomplete 
I ncompl e t e  

0.68+/-0.29 
c 0.2 

0.49+/ -0.25 
0.0007 

0.05 
1 ncomp l e t e 

130 

method of  

pC i /L 
PCi/L 

pCi/L 
pCi/L 
pC i /L  
mg/L 
mg/L 

I 

I 
i 



March 16, 1995 
Report No.: UnAvail 

Sect ion A Page 22 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN D R I V E  

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  020995-9A-PCTU TCLP 
NUS SAMPLE NO: PO301004 

P.O. NO.: 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: o ~ - F E B - ~ ~  
.DATE RECEIVED: 10-FEB-95. 

1 

2 
3 

4 
5 
6 

8 
9 
10 
11 

S903 

R l l O A W  
R2OOU 

R l l O P W  
R05W 
R11OUU 

ABEL 
ACDL 
DPACK 
I391 

TCLP B o t t l e  Ex t rac t i on  
Begin Date/Time 
End Date/Time 
Ex t rac t i on  Fluid 
F ina l  Leachate pH 
Iso top ic  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesi um- 137 
I so top ic  Plutonium 
Radium-226 CRa-2261 
I so top ic  Uranium 
Urani um-233/234 [U-233/2341 
Uranium-235 [U-2351 
Uran i um- 238 CU- 2381 
Beryl l ium, Leachable (Be) 
Cadmium, Leachable (Cd) ' 

CLP Data Package Del iverable 
N i t r a t e / N i t r i t e  as N 

02/10(1300) 
02/11(0550) 

2 
8.2 

I ncompl e te 

< 4  
< 5  

Incomplete 
I ncomp 1 e t  e 

0.6+/ - 0.3 
0.12+/-0.12 
0.54+/-0.25 

< 0.0006 * 
< 0.005 

Incomplete 
140 

COMMENTS: 
8 

11 

The r e s u l t  f o r  t h i s  sample analys is  uas determined by a s ing le -po in t  method o f  
standard addi t ions.  
The sample analys is  uas run out o f  ho ld ing time. 

pCi/L 
pCi/L 

pC i /L 
pCi/L 
pCi/L 
mg/L 
mg/L 

mg/L 

1 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

C L I E N T  NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE I D :  021095-1DA-PCJW TCLP 

P.O. NO.: 

PITTSBURGH, PA 15220- 

NUS SAMPLE NO: PO301069 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
TEST 

- LN CODE DETERMINATION RESULT UNITS 
__._________________--------------------------------------------------------------------------------------------- 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: '10-FEB-95 
DATE RECEIVED: 10-FEB-95 

1 

2 
3 

4 
5 
6 

8 
9 
10 
11 

S903 

R l l O A W  
R2DOU 

RllOPW 
ROSW 
RllOUW 

ABEL 
ACDL 
DPACK 
I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F ina l  Leachate pH 
Iso top ic  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesium- 137 
I so top ic  Plutonium . 
Radium-226 [Ra-2261 
I so top ic  Uranium 
Uranium-233/234 [U-233/2341 
Uranium- 235 [U- 2351 
Uranium-238 [U-2381 
Beryl l ium, Leachable (Be) 
Cadmium,. Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t d N i t r i t e  as N 

.02/11(1140) 
02/12( 0600) 

2 
9.2 

Incomplete 

< 5  
< 5  

Incomplete 
Incomplete 

0.32+/-.D. 21 
< 0.1 

0.54+/-0.24 
< 0.0006 * 

0.005 
I ncomp 1 e t  e 

94 

COMMENTS: 
8 

11 

The r e s u l t  for. t h i s  sample analys is  was determined by a s ing le -po in t  method o f  
standard addi t ions.  
The sample ana lys i s  was run out  o f  ho ld ing  time. 

pCi/L 
pCi/L , 

pCi/L 
pCi/L 
pCi/L 
mg/L 
mg/L 

mg/L 



March 16, 1995 
Report No.: UnAvait 

Sect ion A Page 29 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  021095-12A-PCTW TCLP 
NUS SAMPLE NO: PO301072 

P.O. ~ NO.: 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 31\23 

VENDOR NO: 

DATE SAMPLED: 10-FEE-95 
DATE RECEIVED: 10-FEE-95 

1 

2 
3 

4 
5 
6 
8 
9 
10 
11 

S903 

R11OAW 
R2OOW 

R l l O P W  
R05W 
R l l O U W  
ABEL 
ACOL 
DPACK 
I391 

TCLP B o t t l e  Ex t rac t i on  
Begin Date/Time 
End Date/Time 
Ex t rac t i on  Fluid 
F ina l  Leachate pH 
Iso top ic  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesium-137 
I so top ic  Plutonium 
Radium-226 [Ra-2261 
I so top ic  Uranium 
Beryl l ium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Del iverable 
N i t r a t e / N i t r i t e  as N ' 

02/11(1140) 
02/12(0700) 

2 
9.6 

Incomplete 

< s  
4 . 0  +/- 1.9 

I niomp t e t  e 
Incomplete 
Incomplete 
< 0.0006 

0.005 
Incomplete 

180 

COMMENTS: 

8 

11 

The r e s u l t  f o r  t h i s  sample analys is  was determined by a s ing le -po in t  method o f  
standard addi t ions.  
The sample analys is  was run out o f  ho ld ing time. 

pC i /L 
pCi/L 

mg/L 
mg/L 

mg/L 

I 
1 

E 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN D R I V E  

PITTSBURGH, PA 15220- 
ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE I D :  021095-13A-PCTW TCLP 
NUS SAMPLE NO: PO301074 

P.O. NO.: 

NUS CLIENT NO: 1431 DO07 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 10-FEB-95 
DATE RECEIVED: 10-FEE-95 

1 

2 
3 

, .  

4 
5 
6 
8 
9 
10 
11 

5903 

R11OAW 
R2DOU 

R11OPW 
R05W 
R l l O U W  
ABEL 
ACD L 
DPACK 
1391 

TCLP B o t t l e  Ex t rac t i on  
Begin Date/Time 
End Date/Time 
Ex t rac t i on  Fluid 
Fina l  Leachate pH 
Iso top ic  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesium- 137 
I so top ic  Plutonium 
Radium-226 [Ra-2261 
I so top ic  Uranium 
Beryl l ium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Del iverable 
N i t r a t e / N i t r i t e  as N 

02/11 (1 140) 
02/12(0600) 

2 
9.5 

Incomplete 

< 5 pCi/L 
< 6 pCi/L 

I ncomp 1 e t  e 
Incomplete 
Incomplete 
< 0.0007 * mg/L 

0.006 mg/L 
Incomplete 

75 mg/L 

COMMENTS : ' 

8 

11 

The r e s u l t  for t h i s  sample analysis was determined by a s ing le -po in t  method of 
standard addi t ions.  
The sample analys is  was run out o f  ho ld ing time. 



March 16, 1995 

PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. RICH NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID: 020995-1B-PCTU TCLP 
NUS SAMPLE NO: PO301006 

Report No.: UnAvaiL 
Section A Page 23 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 09-FEE-95 I - 
DATE RECEIVED: .10-FEB-95 

1 S903 

2 RllOAW 
3 R2OOU 

4 R11OPU 
5 R O W  
6 RllOUU 

8 ABEL 
9 ACDL 
10 DPACK 
1 1  I391 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid . 
Final Leachate pH 
Isotopic Americium and Curium 
G a m a  Spectroscopy 
Cesium-134 
Cesium-137 
Isotopic Plutonium 
Radi um-226 [Ra-2261 
Isotopic Uranium 
~ranium-233/234 [~-233/2341 
Uranium-235 [U-2351 
Uranium-238 [U-2381 
Beryllium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Deliverable 
Nitrate/Nitrite as N 

02/10(1300) 
02/11(0550) 

2 
9.4 

Incomplete 

< 4  
< 5  

Incomplete 
Incomplete 

5.3+/- 0.8 
0.38+;-0.21 
4.2+/-0.7 

< 0.0006 * 
< 0.005 

Incomplete 
120 

COMMENTS: 
8 

1 1  

The result for this sample analysis uas determined by a single-point method of 
standard additions. 
The sample analysis was run out of holding time. 

pCi/L 
pCi/L 

mg/L 

I 
I 
1 
t 
T 



I 
1 
I 
I 
I 
I 
1 
1 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

C L I E N T  NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANOERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE IO.: 020995-'36-PCTU TCLP 
NUS SAMPLE NO: PO301009 

P.O. Eio.: 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 09'-FEB-95 
DATE RECEIVED: 10-FEB-95 

1 

2 
3 

4 
5 
6 

8 
9 
10 
12 

S903 

RllOAU 
R2OOU 

R11OPW 
R05W 
R11OUW 

ABEL 
ACOL 
DPACK 
I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/T ime 
E x t r a c t i o n  F l u i d  
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesium- 137 
I s o t o p i c  Plutonium 
Radi um-226 [Ra-2261 
I s o t o p i c  Uranium 
Uranium-233/234 [U-233/2341 
Urani  urn-235 [U-2351 
Uranium-238 [u-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/10(1300) 
02/1 l (0550) 

2 

I ncomp 1 e t  e 
8.8 

< 4  
< 5  

I ncomp 1 e t  e 
I ncomp l e t  e 

5.3+/-0.8 
0.4+/-0.2 
4.2+/-0.7 

< 0.0006 * 
0.015 

Incomplete 
91 

COMMENTS : 
a 

12 

The r e s u l t  f o r  t h i s  sample ana lys i s  was determined by a s ing le -po in t  method o f  
standard addi t ions.  
The sample ana lys i s  was run out o f  ho ld ing  time. 

! 

pCi/L 
pCi/L 

pCi/L 
pC i /L 
pCi/L 
mg/L 
mg/L 

mg/L 
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I CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATI0 NUS CLIENT NO: 1431 0007 

ADDRESS: 661 ANDERSEN DRIVE WORK ORDER NO: 3A23 
VENDOR NO: PITTSBURGH, PA 15220- 

ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE I D :  020995-4B-PCTU TCLP DATE 'SAMPLED: O ~ - F E B - ~ S .  
NUS SAMPLE NO: PO301011 . DATE RECEIVED: 10-FEB-95 

T E,S T 
LN CODE, DETERMINATION RESULT UNITS - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

1 5903 TCLP B o t t l e  E x t r a c t i o n  
Beg in  Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 

2 R1IOAW I s o t o p i c  Americium and Curium 
3 R2OOW G a m  Spectroscopy 

Cesium-134 
Ces i um- 137 

02/1 O (  1300) 
02/11(0550) 

2 
7.9 

I ncomp 1 e t e  

4 R11OPW I s o t o p i c  Plutonium Incomplete 
5 ROSW Radium- 226 [Ra- 2261 I ncomp 1 e t  e 

6 RIIOUW I s o t o p i c  Uranium 
2 .e+/-0.5 Uran i  um-233/234 N-233/2341 

Uranium-235 [U-2351 < 0.3 
Uranium-238 [U-2381 3 .e+/- 0.7 

8 ABEL Bery l l i um,  Leachable (Be) ' < 0.0006 
9 ACDL Cadmium, Leachable (Cd) 0.046 
10 DPACK CLP Data Package De l i ve rab le  
18 I391 N i t r a t e / N i t r i t e  as N 

I ncompl e t e  
130 

COMMENTS: 
8 

18 

The r e s u l t  f o r  t h i s  sample ana lys i s  was determined by a s i n g l e - p o i n t  method o f  
s tandard  add i t i ons .  
The sample ana lys i s  was run ou t  o f  ho ld ing  time. 

pCi/L 
pCi/L 

pCi/L ' 

pC i /L 
p C i / L  
mg/L 
mg/L 

mg/L 

I 
I 



March 16, 1995 
Report No.: UnAvail 

Sect ion A Page 26 
PRELIMINARY LABORATORY ANALYSIS  REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  020995-6B-PCTU TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO301014 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 09-FEB-95 
DATE RECEIVED: 10-FEB-95 

1 

2 
3 

4 3  
5 
6 

8 
9 
10 
11 

S903 

R11OAW 
RZOOW 

RllOPU 
R05W 
R11OUU 

ABEL 
ACDL 
DPACK 
I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
Cesium- 134 
Cesium-137 
I s o t o p i c  Plutonium . 
Radi urn-226 [Ra-2261 
I so top ic  Uranium 
Uranium- 233/234 [U-233/2341 
Uranium- 235 [U- 2351 
Uranium-238 [U-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/10(1300) 
02/11(0550) 

2 
6.8 

I ncompl e t  e 

< 6  
5.6 +/-  2.1 

I ncompl e t  e 
I ncompl e t e  

11+/-2 
0.61+/-0.29 

14+/-2 
< 0.0006 

0.042 
Incomplete 

110 

COMMENTS: 
8 

11 

The r e s u l t  f o r . t h i s  sample analys is  uas determined by a s ing le -po in t  method o f  
standard addi t ions.  
The sample ana lys i s  uas run out o f  ho ld ing  time. 

p C i / L  
pCi/L 

pCi/L 
p C i / L  
pCi/L 
mg/L 
mg/L 

mg/L 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CL IENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  021095-78-PCTU TCLP 
NUS SAMPLE NO: PO301076 

P.O. .NO.: 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 10-FEE-95 
DATE RECEIVED: 10-FEE-95 

RESULT UNITS DETERMINATION 

1 S903 

2 R11OAU 
3 R2OOU 

4 R11OPU 
5 R05U 
6 RllOUU 

8 ABEL 
9 ACDL 
10 DPACK 
12 I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
C a m  Spectroscopy 
Cesium- 134 
Cesium- 137 
I s o t o p i c  Plutonium 
Radium-226 CRa-2261 
I s o t o p i c  Uranium 
Uranium-233/234 [U-233/2341 
Uranium-235 CU-2351 
Uranium- 238 CU-2381 
Bery l  1 ium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

COMMENTS: 
8 

12 

An e levated de tec t i on  l i m i t  uas repor ted on t h i s  a t t r i b u t e  due t o  sample 
m a t r i x  in ter ference.  
The sample ana lys i s  was run out  o f  ho ld ing  time. 

02/11 ( 1 140) 
02/12( 0600) 

2 
7.1 

Incomplete 

< 5 pCi/L 
< 5 pC i /L  

I ncompl e t  e 
I ncomp 1 e t  e 

53 +/- 8 pCi/L 
3.5+/-2.0 pCi/L 

65 +/- 9 pCi/L 
< 0.002 mg/L 

2.0 mg/L 

120 mg/L , 

I ncomplete 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CL IENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  021095-9B-PCTU TCLP 
NUS SAMPLE NO: PO301079 

P.O. NO.: 

NUS CLIENT NO: 1431 0007 
UDRK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 10-FEE-95 
DATE RECEtVED: 10-FEE-95 

1 

2 
3 .  

4 
5 
6 

8 
9 
10 
11 

COMMENTS : 

S903 

RllOAU 
-R200U ' 

R11OPU 
R05U 
R11OUU 

ABEL 
ACDL 
DPACK 
I391 

TCLP B o t t l e  Ext ract ion 
Begin Date/Time 
End Date/Tirne 
Ex t rac t i on  Fluid 
F ina l  Leachate pH 
Isotopic  Americium and Curium 
Gama- Spectroscopy 
Cesium- 134 
Cesium- 137 
Isotopic  Plutonium 
Radium-226 [Ra-2261 
Isotopic  Uranium 
U r an i um- 233/234 [U - 233/2341 
Uranium-235 [U-2353 
Urani um- 238 tu-2381 
Beryll ium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Deliverable 
N i t r a t e / N i t r i t e  as N 

02/11(1140) 
02/12( 0600) 

2 
6.4 

Incomplete 

< 7  
< 7  

Incomplete 
I ncomplete 

190+/ - 20 
7.2+/- 1 - 1  

210+/ -30 
< 0.002 * 

4.2 
I ncompl e te  

160 

8 

11 

An elevated detect ion l i m i t  was reported on t h i s  a t t r i b u t e  due t o  sample 
matr ix  interference., 
The sample analysis was run out o f  holding time. 

pCi/L 
pCi/L 

pCi/L 
p C i / L  
pCi/L 
mg/L 
mg/L 

mg/L 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

C L I E N T  NAME: ROCKY FLATS - C/O NUS CORPORATIO NUS CLIENT NO: 1431 0007 

ADDRESS: 661 ANDERSEN D R I V E  WORK ORDER NO: 3A23 
PITTSBURGH, PA 15220- VENDOR NO: 

ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE I D :  020995-1C-PCTU TCLP 
NUS SAMPLE NO: PO301016 

P.O. NO.: 

DATE SAMPLED: 09-FEE-95 
DATE RECEIVED: .10-FEB-95 

1 

2 
3 

4 
5 
6 

8 
9 
10 
11 

S903 

R11OAU 
R200U 

R11OPW 
R05U 
R11OUU 

ABEL 
ACDL 
OPACK 
I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid . 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
Cesium- 134 
Cesium-137 
I s o t o p i c  Plutonium 
Radi um-226 [Ra-2261 
I s o t o p i c  Uranium 
 rani um- 2 ~ 2 3 4  ~ ~ - 2 3 3 / 2 3 4 1  
Uranium-235 [U-2351 
Uranium-238 [U-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r  

COMMENTS: 
11 The sample analys 

t e  as N 

s uas run  out of ho ld ing  time. 

02/1 O (  1300) 
02/11(0550) 

2 
9.6 

I ncomp 1 et e 

c 6  
4.4 +/- 2.1 

Incomplete 
I ncompl e t e 

0.36+/-0.21 
c 0.1 

0.25+/-0.16 
c 0.000s 

c 0.005 
I ncomp 1 e t  e 

47 

pCi/L 
pCi/L 

pCi/L 
pCi/L 
p C i / L  
mg/L 
mg/L 

mg/L 

1 
I 

1. 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN D R I V E  

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID:  021095-'3C-PCTW TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO301081 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 10-FEB-95 
DATE RECEIVED: 10-FEB-95 

1 

2 
3 

4 
5 
6 

8 
9 
10 
13 

S903 

R11OAW 
R2OOW 

RllOPW 
R05W 
RllOUW 

ABEL 
ACDL 
DPACK 
1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  F l u i d  
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
Ces i um- 134 
Cesium-137 
I s o t o p i c  Plutonium 
Radium-226 CRa-2263 
I s o t o p i c  Uranium 
Urani  um-233/234 [U-233/2341 
Uranium-235 [U-2351 
Uranium-238 [U-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e l N i t r i t e  as N 

02/11(1140) 
02/ 12 (0600 1 

2 
7.3 

I ncomp L e t  e 

< 4. 
< 4  

Incomplete 
Incomplete 

24+/-3 
1.2+/-0.4 

, 29+/-3 
0.0008 * 

1.2 
I ncompl e t  e 

55. 

COMMENTS: 
8 

13. 

The r e s u l t  f o r  t h i s  sample ana lys i s  was determined by a s ing le -po in t  method o f  
standard addi t ions.  
The sample analys is  uas run  out o f  ho ld ing  time. 

pCi/L 
pCi/L 

pCi/L 
pCi/L 
pCi/L 
mg/L 
mg/L 

mgLL - 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 NUS CLIENT NO: 1431 0007 

ADDRESS: 661 ANDERSEN D R I V E  WORK ORDER NO: 3A23 
PITTSBURGH, PA 15220- VENDOR NO: 

ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE ID :  021095-4C-FCTU TCLP DATE SAMPLED: 10-FEB-95. 

P.O. NO.: . .  

NUS SAMPLE NO: PO301083 .DATE RECEIVED: 10-FEE-95 

1 S903 

2 RllOAU 
3 R2OOU 

4 RllOPU 
. ... . . .. 

6 RllOUU 

8 ABEL 
9 ACDL 
10 DPACK 
11 1391 

TcLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Tirne 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
Cesium-134 
Cesium- 137 
I s o t o p i c  Plutonium 
Radiumz.226'"[Ra=7267. ' 
I s o t o p i c  Uranium 
Uranium-233/234 [U-233/2341 
Uranium- 235 tu-2351 
Uranium-238 [U- 2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/12( 1400) 
02/13(0600) 

2 
5 -3  

I ncomp 1 e t  e 

< 6  
< 6  

I ncomp 1 e t  e 
Incomplete 

780+/ - 80 
36 +/-  6 

890 +/- 90 
1.1 
8.0 

Incomplete 
83 

COMMENTS: 
1 1 . . . . . _The..sampL.e-anaI.~.is,was-~un n u t .  .nf .ho ld i  ng ...t ime ..... 



1: 
1 
I 
E 

' I  

PRELIMINARY LABORATORY ANALYSIS REPORT 
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C L I E N T  NAME: ROCKY FLATS - C/O NUS CORPORATIO NUS CLIENT NO: 1431 0007 

ADDRESS: 661 ANDERSEN D R I V E  WORK ORDER NO: 3A23 
VENDOR NO: PITTSBURGH, PA 15220- 

ATTENTION: MR. R I C H  NINESTEEL 

1 S903 

2 R l l O A W  
3 R200U 

4 R11OPW 
5 R05U 
6 R l l D U W  

8 ABEL 
9 ACDL 
10 DPACK 
11 I391 

COMMENTS : 

. ... 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 

-Ext ract  i on-F tuid . 
F ina l  Leachate pH 
I s o t o p i c  Americium and Curi'um 
Gama Spectroscopy 
Cesium- 134 
Cesium-137 
I so top ic  Plutonium. . 
Radi um-226 CRa-2261 
I s o t o p i c  Uranium 
Uranium-233/234 [U-233/2341 
Uranium-235 [U-2351 
Uranium-238 [U-2381 
Beryl l ium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/14 ( 1200 1 
02/15(0545 1 

' 2 .  
6.7 

Incomplete 

< 7  
' < 7  

I ncompl e t e  
I ncompl e t  e 

98+/-  10 
4.5+/-0.7 

1 lo+/-20 
0.0035 

4.3 
I ncomp 1 e t  e 

150 

pCi/L 
pCi/L 

pCi/L 
pCi/L 
pC i /L 
mg/L 
mg/L 

mg/L 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. RICH NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID: 021395-7C1-PCTU TCLP 
NUS SAMPLE NO: PO301150 

P.O. NO.: 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 14-FEB-95 
DATE RECEIVED: 14-FEE-95 

1 S903 

2 R11OAU 
3 R200U 

4 RllOPW 
5 ROSU 
6 R11OUW 

8 ABEL 
9 ACOL 
10 DPACK 
1 1  1391 

COMMENTS: 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Isotopic Americium and Curium 
G a m a  Spectroscopy 
Cesi um- 134 
Cesium-137 , 

Isotopic Plutonium 
Radium-226 [Ra-2261 
Isotopic Uranium 
Uranium-233/234 [U-233/2341 
Uranium-235 [U-2351 
Urani um- 238 [U- 2381 
Beryllium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Deliverable 
Nitrate/Nitrite as N 

02/14( 1200) 
02/1 5(0545 

2 
7.0 

Incomplete 

< 7  
< 7  

I ncompl ete 
Incomplete 

5.5+/ -0.8 
0.40+/-0.24 

5.7+/ - 0.9 
< 0.0007 * 

0.71 
Incomplete 

150 

a The result for this sample analysis was determined by a single-point method o f  
standard additions. 

pCi/L 
pC i /L 

pC i /L 
pCi/L 
pCi/L 
mg/L 
mg/L 

mg/L 



C L I E N T  NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE I D :  
NUS SAMPLE NO: 

P.O. NO.: 
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PRELIMINARY LABORATORY ANALYSIS  REPORT 

ROCKY FLATS - C/O NUS CORPORATIO 
661 ANDERSEN DRIVE 
PITTSBURGH, PA 15220- 
MR. R I C H  NINESTEEL 

021395-7C2-PCTU TCLP 
PO301152 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 31\23 

I 

VENDOR NO: 

DATE SAMPLED: 14-FEE-95 
DATE RECEIVED: 14-FEE-95 

1 S9D3 

2 RllOAU 
3 RZOOU 

4 RllOPU 
5 R05U 
6 R11OUU 

8 ABEL 
9 ACDL 
10 DPACK 
12 I391 

COMMENTS : 

TCLP B o t t l e  E x t r a c t i o n  . 
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
Cesium-134 
Cesium- 137 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2261 
I s o t o p i c  Uranium 
Uranium- 233/234 [U-233/2341 
Uranium-235 [U-2351 
Uranium-238 [U-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd)  
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/14(1200) 
02/15(0545 

2 
5.6 

Incomplete 

< 5  

Incomplete 
Incomplete 

4.8 +I- 2.2 

2100+/-220 
95+/-14 

2500+/-250 
1.6 
24 

Incomplete 
370 

p C i / L  
pCi/L 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

PITTSBURGH, PA 15220- 
ATTENTION: MR. R I C H  NINESTEEL 

NUS C L I E N T  NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

SAMPLE I D :  021395-9C-PCTW TCLP DATE SAMPLED: 14-FEE-95 
NUS SAMPLE NO: PO301155 DATE RECEIVED: .14-FEB-95 

P.O. NO.: 

TEST 
LN CODE - DETERMINATION RESULT UNITS 

1 

2 
3 

4 
5 
6 

8 
9 
10 
11 

S903 

R1lOAW 
R2OOU 

R11OPW 
ROSW 
R11OUW 

ABEL 
ACDL 
DPACK 
1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid ' 

F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
Cesium- 134 
Ces i um- 137 
I s o t o p i c  Plutonium 
Radium-226 IRa-2261 
I s o t o p i c  Uranium. 
Urani  mi- 233/234 [U- 233/2341 
Uranium-235 [U-2351 
Uranium-238 [U-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/14( 1200) 
02/15(0545) 

2 
6.7 

I ncomp 1 e t  e 

< 6  
< 7  

1 ncompl e t e  
I ncompl e t e  

80+/-8 
4.7+/  - 0.8 

94+/-10 
0.0021 
' 3.2 

I ncomp l e t e 
200 

COMMENTS: 
8 The r e s u l t  f o r  t h i s  sample ana lys i s  uas determined by a s ing le -po in t  method o f  

standard addi t ions.  

p C i / L  
pCi/L 



CLIENT NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE ID: 
NUS SAMPLE NO: 

P.O. NO.: 

PRELIMINARY LABORATORY ANALYSIS REPORT 

ROCKY FLATS - C/O NUS CORPORA110 
661 ANDERSEN D R I V E  
PITTSBURGH, PA 15220- 
MR. R I C H  NINESTEEL 

'* 
March 16, 1995 

Report No.: UnAvai l  
Sec t ion  A Page 57 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

021 795 -6DUP-PCTU TCLP DATE SAMPLED: 17'FEB-95 
PO301418 . DATE RECEIVED: 17-FEB-95 

1 5903 

2 R11OAU 
3 R2OOU 

L R11OPU 
5 R05U 
6 R11OUU 
8 ABEL 
9 ACOL 
10 DPACK 
1 1  I391 

COMMENTS : 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time ' 

E n d  Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
Ces i um- 134 
Cesium- 137 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/23( 1235 ) 
02/24(0545) 

2 
6.4 

I ncompl e t e  

< 6 pCi/L 
< 7 . pCi/L 

Incomplete 
Incomplete 
I ncompl e t e 

0.013 mg/L 
5.6 mg/L 

73 mg/L 
I ncompl e t e 

I 
5 
m 
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CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

SAMPLE ID: 021795-7DUP.PCTW TCLP DATE SAMPLED: I ~ - F E B - ~ S  
NUS SAMPLE NO: PO301419 .DATE RECEIVED: 17-FEE-95, 

. .  P.O. NO.: 

1 S903 

2 R11OAU 
3 R200U 

4 RllOPU 
5 R05U 
6 Rl10UU 

8 ABEL 
9 ACDL 
10 DPACK 
11 1391 

COMMENTS: 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
Ces i um- 134 
Cesium-137 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2263 
I s o t o p i c  Uranium 
Uranium-233/234 [U-233/2341 
Uranium-235 [U-2351 
Uranium-238 [U-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/23(1235) 
02/24(0545) 

2 
6.3 

I ncomp 1 e t  e 

( 6  
( 7  

Incomplete 
Incomplete 

44+/-5 
1.2+/-0.5 

46+/ - 5 
0.0019 

3.1 
Incomplete 

81 

8 The r e s u l t  f o r  t h i s  sample ana lys i s  uas determined by a s i n g l e - p o i n t  method o f  
standard addi t ions.  

p C i / L  
p C i / L  

p C i / L  
pC i /L 
pCi/L 
mg/L 
mg/L 

mg/L 



1 

PClW WAC Phase II Mixes 

I 



April 06, 1995 
Report No.: UnAvail 

Section A Page 1 

PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANOERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE ID:  032195-1-PCTU TCLP 

PITTSBURGH, PA 15220- 

NUS SAMPLE NO: PO304314 
P.O. NO.: 

NUS CLIENT NO: 1431 0011 
UORK ORDER NO: 3A23- 

VENDOR NO: 

DATE SAMPLED: 21-MAR-95 
DATE RECEIVED: 22-MAR-95 

.1 

2 

3 

4 

5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 

S903 

R11OAW 

R1 lOPW 

R2OOW 

R05W 
RllOUW 

ABEL 
ACOL 
I391 
ANAL 
AASL 
ACRL 
APBL 
ANIL 
DPACK 

TCLP B o t t l e  Ex t rac t i on  
Begin Date/Time 
E n d  Dete/Time 
Extract ion Fluid . 
F ina l  Leachate pH 
Isotopic  Amer ic im and Curiun 
Amer i c i un-241 [Am- 241 1 
Curim-242 [Cm-2421 
Curiun-243/244 [Cm-243/2441 
1 sotopi c P 1 u ton i  un 
P l u t o n i  um-238 [Pu-2381 
P lutonim-239/240 [Pu-239/2401 
G a m  Spectroscopy 
Cesium- 134 
Cesim-137 
Radi un-226 [Ra - 2261 
Isotopic  Uranium 
Uranim-233/234 tU-233/2341 
Uraniun-235 tu-2351 
Urani UTI-238 tu-2383 
Beryll ium, Leachable (Be) . 
Cadmium, Leachable. (Cd) 
W i t r a t e / N i t r i t e  as N 
Sod iun ,  Leachable (Na) 
Arsenic, Leachable (As) 
Chromim, Leachable ( C r )  
Lead, Leachable (Pb) 
Nickel, Leachable ( N i l  
CLP Data Package Del iverable 

03/22(1330) 
03/23(0535) 

2 
11.5 

e0.57 

<0.025 
<O -025 

( 6  
< 6  

1 ncomplete 

< 0.028 
< 0.028 

.042+/-.041 
I ncocrplete 

< 0.005' 
45 

280 
< 0.1 
0.12 

< 0.05 
0.02 

Incomplete 

I 
8 
I 
1 



A p r i l  06, 1 9 9 5  
R e p o r t  No.: UnAvaiL  

S e c t i o n  A P a g e  2 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
SAMPLE IO: 032195-1-PCTW TCLP 

NUS SAMPLE NO: P O 3 0 4 3 1 4  

TEST 
LN COOE DETERMINATION RESULT U N I T S  

. .  

COnMENTS: 



R 
4 
I 
1 
1 
I 

Apri l  06, 1995 
Report No.: UnAvail 

Section A Page 3 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 NUS CLIENT NO: 1431 0011 
ADDRESS: 661 ANDERSEN DRIVE WORK ORDER NO: 3A23- 

PITTSBURGH, PA 15220- VENDOR NO: 

ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE ID:  032195-2-PCTW TCLP 
NUS SAMPLE NO: PO304316 

. .  P.O. NO.: 

DATE SAMPLED: 21-CIAR-95 
.DATE RECEIVED: 22-MAR-95 

1 

2 

3 

4 

5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 

S903 

R l l O A U  

R11OPU 

R2OOU 

R05W 
R11OUW 

ABEL 
ACOL 
I391 
ANAL 
AASL 
ACRL 
APBL 
ANIL  
DPACK 

COMMENTS : 

TCLP B o t t l e  Ext ract ion 
Begin Date/Time 
End Date/Time 
Ex t rac t i on  Fluid 
Fina l  Leachate pH 
Isotopic  Americiun and Curiun 
Amer i c i  un-241 [Am-2411 
Cur i un-242 [Cm-2421 
Curiun-243/244 [Cm-243/2441 
Isotopic  Pluton iun 
Pluton i  un-238 [Pu-UBI 
Pluton i  un-239/240 [Pu-239/2401 
G a m  Spectroscopy 
Cesiun-134 
Cesi un- 137 
Radiun-226 [Ra-2261 
Isotopic  Uraniun 
Uranium- 233/234 [U-233/2341 
Urani un-235 W2351 
Uraniun-238 [U-2381 
Bery l l iun,  Leachable (Be) 
Cachnium, Leachable (Cd) 
N i t r a t e / N i t r i t e  as M 
Sodium, Leachable (Na) 
Arsenic, Leachable (As) 
Chromim, Leachable ( C r )  
Lead, Leachable (Pb) 
Nickel, Leachable ( N i )  
CLP Data Package Del iverable 

03/22(1330) 
03/U(0535) 

2 
10.8 

<0.26 

qo.11 
(0.028 

< 5  
< 6  

I ncompl e te  

<O. 027 
S O .  027 
<O -092 

I ncompl e t e 
< 0.005 

59 
300 

< 0.1 
0.13 

< 0.05 
< 0.02 

Incomplete 

pCi/L 

pCi/L 
pCi/L 

pCi/L 
pCi/L 

pCi/L 
pCi/L 
pCi/L 

1 



Apri l  06, 1995 
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Section A Page 4 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CL IENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANOERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID:  032195-3-PCTW TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO304318 

NUS CLIENT NO: 1431 0011 
WORK ORDER NO: 3A23- 

VENDOR NO: 

DATE SAMPLED: 21-MAR-95 
DATE RECEIVED: .22-MAR-95 

TEST 
- LN CODE DETERMINATION RESULT UNITS 

1 

2 

3 

4 

5 
6 

7. 
8 
9 
10 
11 
12 
13 
14 
15 

S903 

R11OAW 

R11OPW 

R2OOU 

R05W 
R11OUW 

ABEL 
ACOL 
1391 
ANAL 
AASL 
ACRL 
APBL 
ANIL  
DPACK 

TCLP B o t t l e  Ex t rac t i on  
Begin Date/Time 
E n d  Date/Time 
Ex t rac t i on  Fluid . 
F ina l  Leachate pH 
Isotopic  Americium and Curiun 
Amer i c iun-241 [Am- 241 I 
Curiun-242 [Cm-2421 
Curiun-243/244 [Cm-243/2441 
1 sotopi c P luton i  un 
P 1 uton i un- 238 [Pu-2381 
Plutoniun-239/240 IPu-239/2401 
C a m  Spectroscopy 
Cesium- 134 
Ces i un- 137 
Radi un- 226 [Ra- 2261 
Isotopic  Uranium 
Urani um-233/234 [U-233/2341 
Uranium-235 [U-2351 
Urani m- 238 [U- 2381 
Beryll ium, Leachable (Be) 
Cadmium, Leachable (Cd) 
N i t r a t e / N i t r i t e  as N 
Sodiun, Leachable ( l a )  
Arsenic, Leachable (As) 
Chromium, Leachable ( C r )  
Lead, Leachable (Pb) 
Nickel, Leachable ( N i l  
CLP Data Package Del iverable 

03/22(1330) 
03/23(0535) 

2 
11.6 

<O .25 

<O. 16 
<0.12 

< 6  
< 6  

Incomplete 

.082+/-.057 
~0.028 
<O -076 

Incomplete 
< 0.005 

110 
400 

< 0.1 
0.34 

< 0.05 
< 0.02 

I nconpl e t e  

i 
I 
i 
8 
I 
8 
8 
I 
I 
I 
0 
I 
0 
I 
I 

COMMENTS : 



Apri l  06, 1995 
Report No.: UnAvail 

Section A Page 5 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANOERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH,, PA 15220- 

SAMPLE I D :  032195-4-PCTU TCLP 
NUS SAMPLE NO: PO304320 

P.O. I NO.: 

NUS CL IENT NO: 1431 0011 
WORK ORDER NO: 3A23- 

VENDOR NO: 

DATE SAMPLED: 21-MAR-95 
DATE RECEIVED: 22-MAR-95 

TEST 
LN COOE - DETERM I #AT ION RESULT UNITS 

1 

2 

3 

4 

5 
6 

‘7 
. a  
9 
10 
11 
12 
13 
14 
15 

S903 

R11OAW 

RllOPU 

R200W 

R05W 
R11OUW 

ABEL 
ACOL 
I391 
ANAL 
AASL 
ACRL 
APBL 
ANIL  
DPACK 

COMMENTS: 

TCLP B o t t l e  Ex t rac t i on  
Begin Oate/Time 
End Date/Time 
Ex t rac t i on  Fluid 
F ina l  Leachate pH 
Isotopic  Americium and Curiun 
Amer i c i urn-241 [Am- 241 1 
Curium-242 [Cm-2421 
Cur i un-243/244 tCm-243/2441 
Isotopic  Plutonium 
Pluton i  urn-238 tPu-2381 
Plutoniurn-239/240 tPu-239/2401 
Gamna Spectroscopy 
Cesi urn- 134 
Cesium-137 
Radium-226 [Ra-2261 
Isotopic  Uranium 
Uraniurn-233/234 [U-233/2341 
Urani um- 235 [U-2351 
Urani m- 238 tu-2381 
Beryl l ium, Leachable (Be) 
Cadmium, Leachable (Cd) 
N i t r a t e / N i t r i t e  as N 
Sodium, Leachable (Na) 
Arsenic, Leachable (As) 
Chromium, Leachable ( C r )  
Lead, Leachable (Pb) 
Nickel, Leachable ( N i l  
CLP Data Package Del iverable 

03/22(1330) 
03/23(0535) 

2 
11.4 

(0.28 

4.071 
.039+/-.038 

< 5  
< 6  

1 ncomp l ete  

<O. 028 
<o. 077 

.062+/--050 
Incomplete 

< 0.005 
150 
500 

< 0.1 
0.36 

< 0.05 
< 0.02 

I nconp l e t  e 



Apr i l  06, 1995 

PRELIMINARY LABORATORY ANALYSIS REPORT 

Report No.: UnAvail 
Section A Page 6 

I 
8 

NUS CLIENT NO: 1431 0011 CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE WORK ORDER NO: 3A23- 

PITTSBURGH, PA 15220- VENDOR NO: 

ATTENTION: 'MR. R I C H  NINESTEEL 

SAMPLE ID :  032195-5-PCTW TCLP DATE SAMPLED: 21 4 ~ R - 9 5 .  
NUS SAMPLE NO: PO304322 .DATE RECEIVED: 22-MAR-95 

1 

2 

3 

4 

5 
6 

7 
8 -  
9 
10 
11 
12 
13 
14 
15 

S903 

R11OAU 

R11OPU 

R2OOU 

R05W 
R l l O U W  

ABEL 
ACDL 
I391 
ANAL 
AASL 
ACRL 
APBL 
ANIL  
DPACK 

TCLP B o t t l e  Ext ract ion 
Begin Date/Time 
End  Date/Time 
Ex t rac t i on  Fluid 
Fina l  Leachate pH 
Isotopic  Americiun and Curiun 
Amer i c i un- 241 CAm- 241 I 
Isotop ic  Pluton iun 
P 1 u ton i  un- 238 [Pu-2381 
P lutoniun-239/240 [Pu-239/2401 
C a m  Spectroscopy 
Cesim- 134 
Cesim- 137 
Radium-226 [Ra-2261 
Isotopic  Uranium 
Uranium-233/234 tU-233/2341 
Urani m-235 tu-2351 
Urani m-238 [U-2381 
Beryll ium, Leachable (Be) 
Cacbnim, Leachable (Cd) 
N i t r a t e / N i t r i t e  as N 
S o d i m ,  Leachable (Na) 
Arsenic, Leachable (As) 
Chromiun, Leachable ( C r )  
Lead, Leachable (Pb) 
Nickel, Leachable ( N i l  
CLP Data Package Deliverable 

03/22(1330) 
03/23(0535) 

2 
11.6 

e0.11 

<O -027 
<O. 072 

< 4  
< 4  

Incomplete 

< 0.071 
< 0.026 
< 0.071 

Incomplete 
< 0.01 * 

150 
470 

< 0.1 
0.15 

< 0.05 
< 0.02 

Incocnplete 

pCi/L I 
pCi/L 
pCi/L 

p C i / L  

pCi/L 
pCi/L 
p C i / L  I 

COMMENTS : 
8 A n  elevated detect ion l i m i t  uas reported on t h i s  a t t r i b u t e  due t o  sample 

matr ix  interference. 



1 

2 

3 

4 

5 
6 

7 
8 
9 
10 
11 
12 
13 
14 
15 

S903 

R11OAU 

R11OPU 

RZOOW 

RO5U 
RllOUU 

ABEL 
ACOL 
I391 
ANAL 
AASL 
ACRL 
APEL 
A N I L  
DPACK 

TCLP B o t t l e  Ext ract ion 
Begin Date/Time 
End  Date/Time 
Ex t rac t i on  F l u i d  
F ina l  Leachate pH 
Isotopic  Americiun and Curiun 
Amer i c i  un-241 [Am- 241 I 
Curiun-242 [Cm-2421 
Curiun-243/244 [Cm-243/2441 
Isotopic  Pluton iun 
P l u t o n i  un-238 [Pu-2381 
P l u t o n i  um-239/240 [Pu-239/2401 
G a m  Spectroscopy 
Cesiun-134 . 
Cesi un- 137 
Radiun-226 [Ra-2261 
Isotopic  Uraniun 
Urani um-233/234 [U-233/2341 
Uranium-235 [U-2351 
Urani un-238 [U-2381 
B e r y l l i m ,  Leachable (Be) 
Cadmium, .Leachable (Cd) 
N i t r a t e / N i t r i t e  as N 
Sodium, Leachable (Na) 
Arsenic, Leachable (As) 
Chromium, Leachable ( C r )  
Lead, Leachable (Pb) 
Nickel, Leachable ( N i )  
CLP Data Package Deliverable 

PRELIMINARY LABORATORY ANALYSIS REPORT 

Apr i l  06, 1995 
Report No.: UnAvail 

Section A Page 7 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID :  032195-6-PCTU TCLP 
NUS SAMPLE NO: PO304324 

P.O. NO.: 

NUS CLIENT NO: 1431 0011 
UORK ORDER NO: 3A23- 

VENDOR NO: 

DATE SAMPLED:' 21-MAR-95 
DATE RECEIVED:. 22-MAR-95 

I 

03/22(1330) 
03/23(0535) 

2 
11.7 

~ 0 . 3 1  

<O -095 
<O .028 

< 7  
< 6  

I nconpl e te  

<O. 026 
(0.026 
<O -026 

I nconpl e t e  
< 0.005 

150 
530 

< 0.1 
0.09 

< 0.05 
0.02 

I ncocnpl e t e  

COMMENTS: 



SECTION #2 

PONDCRETE METALS (PCM) LIME REPORTS 

0 Initial Characterization 

0 WAC Phase I Mixes 



PCM Initial Characterization 



I 
I 
I 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

PITTSBURGH, PA 15220- 
A T T E ~ I O N :  MR. RICH NINESTEEL 

SAMPLE ID :  PONDCRETE METALS AS REC'D 
NUS SAMPLE NO: PO297080 

P.O. No.: - 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 31\23 

VENDOR NO: 

DATE SAMPLED: UnAvait ': 

DATE RECEIVED: 29-DEC-94 
I .  

1 R l l O A S  

2 R2OOS 

3 R l l O P S  

4 R05S 
5 R l lOUS 

6 R l l S  

7 ABES 
8 ACDS 
9 so88 
10 I630 
11 1,490s 
13 DPACK 

Isotopic Americiun and Curiun 
Amer i c i un- 24 1 CAm-2413 
C m  Spectroscopy 
Cesi un- 134 
Cesiun- 137 
Isotopic Plutoniun 
Plutoniun-238 CPu-2381 
P lutoniun-239/240 [Pu-239/2401 
Radiun-226 [Re-2261 
Isotopic Uraniun 
Uran i  un-233/234 Iu-233/2341 
Uraniun-235 tu-2351 
Urani un-238 [u-2381 
Strontiun-89 and -90 
S t  ront i un-89 [Sr-891 
Stront i un-90 [Sr-90] 
Berylliun, Total (Be) 
Cadniun, Total (Cd) 
Bulk Density on Uaste 
Percent Moisture 
Non-aqueous sanple pH i n  Uater 
CLP Data Package Deliverable 

170 
1320 
1.47 
61.2 
13.0 
DONE 

COnMEMTS: 



- 
Apr i l  06, 1995 

PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO. 
ADDRESS: 661 ANDERSEN DRIVE ' 

PITTSBURGH, PA 15220- 
ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE IO: PONDCRETE METALS TCLP LEACH 
NUS SAMPLE NO: PO297081 

I 
Report No.: UnAvait 

Section A Page 4 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 
I 

1 DATE SAWLEO: UnAvait 
DATE RECEIVED: 29-DEC-94 

1 

2 
3 

4 

5 
6 

7 

8 
9' 
ii 1 

S903 

R l l O A W  
R2OOW 

R11OPW 

R05W 
R11OUW 

R11U 

ABEL 
ACDL 
DPACK 

TCLP B o t t l e  Ex t rac t i on  
Begin Date/Time 
E n d  Date/Time 
Ex t rac t i on  Fluid 
F ina l  Leachate pH. 
l so top i c  h r i c i u n  and Curiun 
G a m  Spectroscopy 
Cesium- 134 
Cesi un- 137 
Isotopic  Pluton iun 
P lutoniun-238 CPu-2381 
Plutoniun- 239/240 tPu-239/2401 
Rad i un- 226 [Ra - 2261 
lsotopic  U r a n i m  
Urani um- 233/234 tu- 233/2341 
Urani un-235 [U-2351 
Uran i um- 238 [U - 2381 
Stront'iun-89 and -90 
Stront  iun-89 CSr-891 
S t  ront  iun-90 tSr-901 
Bery l l iun,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Del iverable 

01/03(1325) 
01/04(0600) 

2 
6.4 

lncarp lete 

< 3  
6.2 +/- 1.5 

41 +/- 9 
1800+/-200 

1.2 +/- 0.4  

49 +/- 6 
1.0 +/- 0.8 

47 +/- 6 

0.55+/-0.16 
1.3 +/-  0.4 

0.22 
13 

DONE 

pCi /L  

pC i /L  

pC i /L  

COMMENTS: 



D 
I 
a 

PCM WAC Phase I Mixes 



CLIENT NAME: 
ADDRESS: 

ATTENTION:  

SAMPLE I D :  
NUS SAMPLE NO: 

P.O. NO.: 

PRELIMINARY LABORATORY ANALYSIS REPORT 

ROCKY FLATS - C/O NUS CORPORATIO 
661 ANDERSEN D R I V E  
PITTSBURGH, PA 15220- 
MR. R I C H  NINESTEEL 

022095-IA-PCM.TCLP , 

PO301506 

March 16, 1995 
Report No.: UnAvail 

Sect ion A Page 61 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO:. 

DATE SAMPLED: 20-FEB-95 
DATE RECEIVED: 20-FEB-95 

1 S903 

2 R11OAU 
3 R2OOW 
4 R11OPW 
5 R05W 
6 RllOUW 

8 ABEL 
9 ACDL 
10 DPACK 
11 1391 

COMMENTS: 

TCLP B o t t l e  E x t r a c t i o n ,  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2261 
I s o t o p i c  Uranium 
Uranium-233/234 [U-233/2341 
Uranium-235 111-2353 
Uranium-238 [U-2381 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/23 ( 1235 
02/24(0545) 

2 
6.5 

Incomplete 
I ncompl e t  e 
Incomplete 
1 ncomp l e t e 

280+/-30 p C i / L  
12+/-2 pCi/L 

320+/-40 pCi/L 
0.019 mg/L 

6.6 mg/L 

100 mg/L 
I ncompl e t e  



March 16, 1995 
Report No.: Un4vaiL 

Sect ion A Page 62 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO NUS CLIENT NO: 1431 0007 
ADDRESS: 661 ANDERSEN DRIVE WORK ORDER NO: 3A23 

PITTSBURGH, PA 15220- VENDOR NO: 

ATTENTION: MR. R I C H  NINESTEEL 

SAMPLE I D :  022095-3A-PCM TCLP DATE .SAMPLED: 20-FEB-95. 

P.O. NO.: 

NUS SAMPLE NO: PO301509 . DATE RECEIVED: 20-FEB-95 

1 

2 
3 
4 
5 
6 
8 
9 
10 
11 

S903 

R l l O A W  
R2OOW 
R l  IOPW 
R05U 
R11OUW 
ABEL 
ACDL 
DPACK 
I391 

COMMENTS : 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
I s o t o p i c  Plutonium 
Radi um-226 [Ra-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/23(1235) 
02/24(0545) 

2 
6.5 

I ncompl e t e 
Incomplete 
Incomplete 
I ncomp l e t  e 
1 ncomp 1 e t  e 

0.014 mg/L 
6.8 mg/L 

94 mg/L 
I ncomp l e t  e 

1 
I 
1 
8 
I 
1 



/ 

PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  022095-SA-PCM TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO301512 

March 16, 1995 
Report No.: UnAvaiL 

Sec t i on  A Page 63 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 20-FEE-95 
DATE RECE€VED: 20-FEE-95 

1 

2 
3 
4 
5 
6 
8 
9 
10 
11 . - -  

S903 

R11OAU 
R2OOU 
R11OPU 
R05U 
R11OUW 
ABEL 
ACDL 
DPACK 
1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  F l u i d  
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
I s o t o p i c  Plutonium 
Radi um-226 [Ra-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/27( 1130) 
02/28(0555) 

2 
9.2 

Incomplete 
I ncompl e t  e 
I ncompl e t  e 
Incomplete 
Incomplete 

0.0007 * mg/L 
0.014 mg/L 

210 mg/L 
I ncomp l e t  e 

COMMENTS: 
0 The r e s u l t  f o r  t h i s  sample ana lys i s  uas determined by a s i n g l e - p o i n t  method of 

standard add i t ions .  
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PRELIMINARY LABORATORY ANALYSIS  REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  022095-6A-PCM TCLP 

P.O. . NO.: 
NUS SAMPLE NO: PO301514 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED : 20- FEE-95 
DATE RECEIVED: 20-FEB-95 

1 S903 TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 02/27(1130) 
E n d  Date/Time 02/28(0555) 
E x t r a c t i o n  Fluid 2 
F ina l  Leachate pH 9.9 

2 RllOAU I s o t o p i c  Americium and Curium I ncomp 1 e t  e 
3 R2OOU G a m  Spectroscopy I ncomp l e t e  
4 ' RllOPU I s o t o p i c  Plutonium I ncompl e t e 
5 ROSU Radium-226 [Ra-2261 I ncomp 1 e t e  
6 RllOUU I s o t o p i c  Uranium Incomplete 
8 ABEL Bery l l ium,  Leachable (Be) < 0.0007 * mg/L 
9 ACDL Cadmium, Leachable (Cd) < 0.005 mg/L 
10 DPACK CLP Data Package De l i ve rab le  Incomplete 
11 1391 N i t r a t e / N i t r i t e  as N 130 mg/L 

COMMENTS: 
8 The r e s u l t  f o r  t h i s  sample ana lys i s  uas determined by a s ing le -po in t  method o f  

standard addi t ions.  
\ 



C L I E N T  NAME: 
ADDRESS: 

ATTENTION: 

' SAMPLE I D :  
NUS SAMPLE NO: 

P.O. NO.: 

9 

PRELIMINARY LABORATORY ANALYSIS REPORT 

ROCKY FLATS - C/O NUS CORPORA110 
661 ANDERSEN DRIVE 
PITTSBURGH, PA 15220- 
MR. R I C H  NINESTEEL 

022095' 1 E-PCM TCLP 
PO301516 

March 16, 1995 
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NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 20-FEE-95 
DATE RECEIVED: 20-FEE-95 

1 

2 
3 
4 
5 
6 

9 
10 
11 

a 

S903 

R11OAU 
RZOOU 
R11OPU 
R05U 
R11OUU 
ABEL 
ACD L 
DPACK 
I391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  F l u i d  
F ina l  Leachate pH 
I s o t o p i c  Americium and Curi-um 
G a m  Spectroscopy 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/27(1130) 
02/28(0555) 

2 
9.6 

I ncompI e t  e 
I ncompl e t e 
Incomplete 
I ncomp 1 e t  e 
I ncomp 1 e t  e 

0.0006 * mg/L 
< 0.005 mg/L 

I ncomp 1 e t  e 
180 mg/L 

COMMENTS : 
8 The r e s u l t  f o r  t h i s ' samp le  ana lys i s  was determined by a s ing le -po in t  method o f  

standard addi t ions.  
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  022095-3B-PCM TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO301519 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 20-FEB-95 
DATE RECEIVED: 20-FEE-95 

1 

2 
3 
4 
5 
6 
8 
9 
10 
11 

S903 

R11OAU 
R2OOW 
RllOPU 
R05U 
RllOUU 
ABEL 
ACDL 
DPACK 
1391 

COMMENTS : 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
E n d  Date/Time 
E x t r a c t i o n  Fluid 
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
I s o t o p i c  PLutonium 
Radium-226 [Ra-2261 
I so top ic  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/28(1200) 
03/01(0550) 

2 
10.1 

Incomplete 
Incomplete 
1 ncompl e t  e 
1 ncompl e t e  
Incomplete 
I ncomp l e t e  

I ncompl e t e  
< 0.005 mg/L 

190 mg/L 

1 
I 
I 
I 
I 
I 
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PRELIMINARY LABORATORY ANALYSIS  REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  022095-4B-PCM.TCLP 
NUS SAMPLE NO: PO301521 

P.O. NO.: 

March 16, 1995 
Report No.: UnAvail 

Sect ion A Page 67 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: '20-FEB-95 
DATE RECEIVED: 20-FEB-95 

1 S903 

2 R11OAU 
3 R2OOW 
4 R11OPW 
5 R05W 
6 R11OUW 
8 ABEL 
9 ACDL 
10 DPACK 
11 1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  F l u i d  
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
I s o t o p i c  Plutonium 
Radium- 226 tRa-2263 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

02/28(1200) 
03/01(0550) 

2 
9.9 

I ncomp 1 e t  e 
1 ncompl e t  e 
Incomplete 
I ncontpl e t  e 
I ncomp 1 e t  e 
1 ncompl e t e 

0.005 
Incomplete 

120 

mg/L 

mg/ L 

COMMENTS: 



\ 

March 16, 1995 
Report No.: UnAvail 

Sect ion A Page 68 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPDRATIO NUS CLIENT NO: 1431 0007 
ADDRESS: 661 ANDERSEN DRIVE WORK OROER NO: 3A23 

PITTSBURGH, PA 15220- VENDOR NO: 
ATTENTION:  MR. R I C H  NINESTEEL 

1 s903 

2 RllOAU 
3 R2OOU 
4 RllOPU 
5 R05U 
6 R11OUU 
8 ABEL 
9 ACDL 
10 DPACK 
11 1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable ( C d )  
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

COMMENTS: 

02/28(1200) 
03/01(0550) 

2 
9.9 

I ncomp 1 e t  e 
1 ncompl e t  e 
Incomplete 
I ncomp 1 e t  e 
I ncomp l e t  e 
I ncompl e t  e 

I ncompl e t e 
< 0.005 mg/L 

190 mg/L 



I 
I 
I 
i 
E 
I 
1 

CLIENT NAME: 
ADDRESS: 

ATTENTION: 

SAMPLE I D :  
NUS SAMPLE NO: 

P.O. NO.: 

March 16, 1995 
Report No.: UnAvail 

Sect ion A Page 69 

PRELIMINARY LABORATORY ANALYSIS REPORT 

ROCKY FLATS - C/O NUS CORPORA110 
661 ANDERSEN DRIVE 
PITTSBURGH, PA 15220- 
MR. R I C H  NINESTEEL 

022195-2C-PCM TCLP 
PO302030 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 21-FEE-95 
DATE RECEIVED: 21-FEB-95 

TEST 
- LN CODE DETERMINATION RESULT UNITS 

1 

,2 
3 
4 
5 
6 

9 
10 
11 

a 

s903 

R11OAU 
R200U 
R11OPU 
R05U 
R11OUU 
ABEL 
ACDL 
DPACK 
1391 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  F l u i d  
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i  t r a te /N i  t r i  t e  as N 

COMMENTS: 

03/01(1200) 
03/02(0550) 

2 
10.9 

I ncomp 1 e t  e 
Incomplete 
I ncompl e t e  
I ncompl e t e 
Incomplete 
Incomplete 

Incomplete 
c 0.005 mg/L 

100 mg/L 
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PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. RICH NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID: 022195-3C-PCM TCLP 
NUS SAMPLE NO: PO302033 

P.O. .NO.: 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 21-FEB-95 
DATE RECEIVED: 21-FEE-95 ' 

1 5903 

2 RllOAW 
3 R2OOW 
4 R11OPW 
5 R05W 
6 R11OUW 
8 ABEL 
9 ACDL 
10 DPACK 
1 1  1391 

COMMENTS : 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Isotopic Americium'and Curium 
G a m  Spectroscopy 
Isotopic Plutonium 
Radium-226 [Ra-2261 
Isotopic Uranium 
Beryllium, Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package Deliverable 
Nitrate/Nitrite as N 

03/01(1200) 
03/02( 0550) 

2 
11.1 

I ncompl et e 
Incomplete 
Incomplete 
I ncompl e te 
Incomplete 
Incomplete 

Incomplete 
c 0.005 mg/L 

150 mg/L 
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I 
I 
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1 
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Sect ion A Page 71 
PRELIMINARY LABORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORATIO 

ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  022195-4C-PCM TCLP 

P.O. NO.:  
NUS SAMPLE NO: PO302035 

NUS C L I E N T  NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 21-FEE-95 
DATE RECEIVED: 21-FEE-95 

1 S903 

2 R l I O A W  
3 RZOOW 
4 Rl1OPU 
5 R05U 
6 R11OUW 
8 ABEL 
9 ACDL 
10 DPACK 
11 I391 

COMMENTS: 

TCLP B o t t l e  E x t r a c t i o n  
Begin Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid 
F ina l  Leachate pH 
I s o t o p i c  Americium and Curium 
Gama Spectroscopy 
I s o t o p i c  Plutonium 
Radium-226 [Ra-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t e / N i t r i t e  as N 

03/01 (1200) 
03/02(0550) 

2 
11.5 

I ncomp 1 e t  e 
I ncomp 1 e t  e 
Incomplete 
I ncomp l e t  e 
Incomplete 
Incomplete 

0:005 
Incomplete 

110 

. .. 
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Sect i o n  A Page 72 
PRELIMINARY LABORATORY ANALYSIS REPORT 

C L I E N T  NAME: ROCKY FLATS - C/O NUS CORPORATIO 
ADDRESS: 661 ANDERSEN DRIVE 

ATTENTION: MR. R I C H  NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE I D :  022195-5C-PCM TCLP 

P.O. NO.: 
NUS SAMPLE NO: PO302037 

NUS CLIENT NO: 1431 0007 
WORK ORDER NO: 3A23 

VENDOR NO: 

DATE SAMPLED: 21-FEB-95 
DATE RECEIVED: .21-FEB-95 

1 

2 
3 
4 
5 
6 
8 
9 
10 
11 

S903 

R l l O A W  
R200W 
R l l O P W  
R05U 
RllOUU 
ABEL 
ACD L 
DPACK 
1391 

TCLP B o t t l e  E x t r a c t i o n  
Beg in  Date/Time 
End Date/Time 
E x t r a c t i o n  Fluid . 
F i n a l  Leachate pH 
I s o t o p i c  Americium and Curium 
G a m  Spectroscopy 
I s o t o p i c  Plutonium 
Radi m - 2 2 6  [Ra-2261 
I s o t o p i c  Uranium 
Bery l l ium,  Leachable (Be) 
Cadmium, Leachable (Cd) 
CLP Data Package De l i ve rab le  
N i t r a t d N i t r i t e  as N 

03/02( 1230) 
03/03(0550) 

2 
. 10.9 

I ncomp l e t e 
Incomplete 
Incomplete 
I ncomp 1 e t  e 
Incomplete 
< 0.0007 

c 0.005 
Incomplete 

140 

COMMENTS: 
8 Th,e r e s u l t  f o r  t h i s  sample ana lys i s  uas determined by a s i n g l e - p o i n t  method o f  

s tandard  add i t i ons .  
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SECTION #3 

ADDITIVES (LIME, FLYASH, CEMENT) 



March 21, 1995 
Report NO.: Uwvail 

Section A Page 1 

CL 

PRELIMINARY LABORATORY ANALYSIS REPORT 

EN1 NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: ,661 AUOERSEN DRIVE 

ATTENTION: HR. RICH NINESTEEL 
PITTSBURGH, PA 15220- 

SAMPLE ID: FLYASH TCLP 

P.0, N O . :  
NUS SAMPLE U O :  PO301397 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VENOOR NO: 

DATE SAMPLED': 16-FEB-95 
DATE RECEIVED: 16-FEB-95 

1 S903 

2 RllOAU 
3 R20OU 
L RllOPW 
5 R05U 
6 RllOUU 
8 ABEL 
9 ACDL 
10 DPACK 
1 1  1391 

TCLP Bottle Extraction 
Begin Date/Time 
End Date/T ime 
Extraction Fluid 
Final Leachate pH 
Isotopic Americium and Curium 
G a m a  Spectroscopy 
Isotopic Plutonium 
Rad i urn- 226 [Ra - 2261 
ISOtOpiC Uranium 
Geryllim, Leachable (6e) 
Cadmium, Leachable (Cd) 
CLP Data Package Deliverable 
Nitrate/Nitrite as N 

03/02( 1230) 
03/03(0550) 

2 
9.2 

I ncMlpl ere 
Incomplete 
I ncampl ete 
Incomplete 
Incomplete 
< 0.0007 * 

c 0.00s 
Incomplete 
I ncomp I e t e 

C W E N T S :  
8 The result f o r  this sample analysis was determined by a single-point method Of 

standard additions. 

I 
I 

_ .  ..- 



March 21, 1995 
Report No.: unAvail 

Section A Page 3 
PRELIMINARY LAGORATORY ANALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
AODRESS: 661 AUDERSEN DRIVE 

ATTENTION: MR. RICH UIUESTEEL 
PITTSBURGH, PA 15220- 

NUS CLIENT NO: 1431 0007 
UORK ORDER NO: 3A23 

VEUDOR NO: 

SAMPLE ID: LIH€-CA(OH).2 TCLP 

P.O. NO.: 

NUS SAMPLE 'NO: PO301401 
DATE SAMPLED: 16-FEE-95 

OAT€ RECEIVED: 16-FEE-95 

1 

2 
3 

5 
6 
8 
P 
10 
1 1  

, .  

5903 

R1  lOAU 
RZOOU 
RllOPU 
ROSU 
RllOUU 
AGEL 
ACDL 
oPacK 
1391 

TCLP Bottle Extraction 
Begin Date/Time 
End Oate/Time 
Extraction Ftuid 
Final Leachate pH 
Isotopic Americium and Curium 
tamna Spectroscopy 
Isotopic Plutonium 
Radium-226 (Ra-2261 
Isotopic Uranium 
Beryllium, Leachable (6e) 
Cadmium, Leachable (Cd) 
CLP Data Package Deliverable 
Nitrate/Nitrite as N 

03/02( 1230 1 
03/03(0550) 

2 
11.8 

Incomplete 
Inconrpl ere 
I ncompl et e 
Incomplete 
1 ncompl et e 
< 0.0007 mg/L 

I ncMIpl e t e 
I ncompl et e 

< 0.005 . mg/L 

:OnMENTS : 
3 The result f o r  this sample analysis uas determined by a single-point method of 

standard additions. 

- .  - -  



1 
I 
I 
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March 21, 1995 
Report No. : UnAvai 1 

Section A Page 6 

PRELIMIUARY LABORATORY AUALYSIS REPORT 

CLIENT NAME: ROCKY FLATS - C/O NUS CORPORA110 
ADDRESS: 661 AUDERSEN DRIVE 

ATTENTION: MR. RICH NINESTEEL 
PI'TTSBURGH, PA 15220- 

NUS CLIENT NO: 1431 ODD7 
UORK ORDER NO: 3A23 

VENDOR NO: 

1 

2 
3 
L 
5 
6 

9 
10 
1 1  

a 

5903 

RllOAU 
R2OOU 
R11OPU 
RDSU 
RllOUU 
A6EL 
ACDL 
DPACK 
1391 

TCLP Bottle Extraction 
Begin Dare/T.ime 
End Date/Time 
Extraction Fluid 
Final Leachate pH 
Isotopic Americium and Curium 
G a m a  Spectroscopy 
Isotopic Plutonium 
Radim-226 [Ra- 2261 
Isotopic Uranium 
Geryl l ium, Leachable '(6e) 
Cadmium, Leachable (Cd) 
CLP Data Package Deliverable 
Nitrare/Nitrite as N 

03/02(1230) 
03/03(0550) 

2 
11.5 

1 ncomp l et e 
Incomplete 
Incomplete 
Incomplete 
Incomplete 
c 0.0007 * mg/L 

< D.DOO5 mg/L 
Incomplete 
I ncomp 1 ere 

COnflENTS : 
3 The result for this sample analysis uas determined by a single-point method of 

standard additions. 

. :e.- 

- -  
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APPENDIX G 

pH GRAPHS 

Section #I - Pondcrete Triwalls (PCTW) WAC Phase I 

Section #2 - Pondcrete Triwalls (PCTW) WAC Phase II 

Section #3 - Pondcrete Metals (PCM) WAC Phase I 

L 



I 

G-1 G 

G-1 H 

G-11 

G-1 J 

SECTION #1 

pH vs U-235 

pH vs U-238 

pH vs Beryllium 

pH vs Cadmium 

PONDCRETE TRIWALLS (PCTW) WAC PHASE I 

Figure No. 1- 
G-lB 

I G-1 C 

Title 

pH vs Mix Number 

pH vs Am-241 

pH vs CS-137 

pH vs P~-239/240 

pH vs Ra-226 

I G-1 F pH vs U-233/234 I 

I G-1 K I pH vs Cadmium (detailed) 

G-1 L pH vs Nitrate . I 
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5 

Figure G-1A 
Rocky Flats Treatability Study 

Comparison of Final Leachate pH's to Mix Numbers for PCTW 
Rocky Flats, Colorado 

I 

----m-- Lime, Flyash, Si Flour 

--+- Lime, Flyash, Cement I 4- Lime, Flyash 

I I I I I 1 
I 

0 2 4 6 8 10 12 14 

Mix Numbers 

PRELIMINARY DRAFT 1PCTWRSLT.XLWlpH comparison 



Figure G-1B 
Rocky Flats Treatability Study 

Comparison of Leached Am-241 to pH for PCTW 
Rocky Flats, Colorado 
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2 50 - 8 - 
; 40 
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ANALYSIS INCOMPLETE 

5 6 7 8 9 10 

PH 

PRELIMINARY DRAFT 

__l- Lime, Flyash, Si Flour - Lime, Flyash, Cement 

-+- Lime, Flyash 

WAC Limit 

1PCTWRSLT.XLWlpl-l vs Am-241 
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Figure G - I C  
Rocky Flats Treatability Study 

Comparison of Leached C s - I 3 7  to pH for PCTW 
Rocky Flats, Colorado 

-- Lime, Flyash, Si Flour 7 - 1  - Lime, Flyash, Cement 

---A- Lime, Flyash 

WAC Limit 
I I 

5 6 7 8 9 10 ' 

PH 

PRELIMINARY DRAFT IPCTWRSLT.XLWlpH vs CS-137 
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Figure G-1G 
Rocky Flats Treatability Study 

Comparison of Leached U-235 to pH for PCTW 
Rocky Flats, Colorado 

': 
\ 

6 7 .  8 9 10 11 

PH 

PRELIMINARY DRAFT 

-.- Lime, Flyash, Si Flour 
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WAC Limit 

IPCTWRSLT.XLWlpH vs U-235 
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Figure G - l l  
Rocky Flats Treatability Study 

Comparison of Leached Beryllium to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-1K 
Rocky Flats Treatability Study 

Detail Comparison of Leached Cadmium to pH for PCTW 
Rocky Flats, Colorado 
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' Figure G-1L 
Rocky Flats Treatability Study 

Comparison of Leached Nitrate to pH for PCTW 
Rocky Flats, Colorado 
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SECTION #2 

PONDCRETE TRIWALLS (PCTW) WAC PHASE II 

Title I 
G-2A pH vs Mix Number 

G-2B pH vs Am-241 
- 

G-2C pH vs CS-134 

G-2D pH vs CS-137 

1 G-2E TPH vs Pu-239/240 

G-2F pH vs Ra-226 

G-2G pH vs U-233/234 

G-2H pH vs U-235 

G-21 pH vs U-238 

G-2J I pH vs Arsenic 

G-2K I pH vs Beryllium 

pH vs Cadmium 

pH vs Chromium 

pH vs Nitrate 

pH vs Sodium 



Figure G-2A 
Rocky Flats Treatability Study 

Comparison of Final Leachate pH's to Mix Numbers for PCTW 
Rocky Flats, Colorado 

Mix Numbers 

PRELIMINARY DRAFT IPCTW.XLWlpH vs Mix Number 



Figure G-2B 
Rocky Flats Treatability Study 

Comparison of Leached Am-241 to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2C 
Rocky Flats Treatability Study 

Comparison of Leached Cs-134 to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2D 
Rocky Flats Treatability Study 

Comparison of Leached Cs-137 to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2E 
Rocky Flats Treatability Study 

Comparison of Leached Pu-2391240 to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2F 
Rocky Flats Treatability Study 

Comparison of Leached Ra-226 to pH for PCTW 
Rocky Flats, Colorado 

ANALYSIS INCOMPLETE 
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Figure G-2G 
Rocky Flats Treatability Study 

Comparison of Leached U-2331234 to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2H 
Rocky Flats Treatability Study 

Comparison of Leached U-235 to pH for PCTW 
Rocky Flats, Colorado 
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Figure 6-21 
Rocky Flats Treatability Study 

Comparison of Leached U-238 to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2J 
Rocky Flats Treatability Study 

Comparison of Leached Arsenic to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2K 
Rocky Flats Treatability Study 

Comparison of Leached Beryllium to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2L 
Rocky Flats Treatability Study 

Comparison of Leached Cadmium to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2M 
Rocky Flats Treatability Study 

Comparison of Leached Chromium to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-2N 
Rocky Flats Treatability Study 

Comparison of Leached Nitrate to pH for PCTW 
Rocky Flats, Colorado 
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Figure 6-20 
Rocky Flats Treatability Study 

Comparison of Leached Sodium to pH for PCTW 
Rocky Flats, Colorado 
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Figure G-3A 
Rocky Flats Treatability Study 

Comparison of Final Leachate pH's to Mix Numbers for PCM 
Rocky Flats, Colorado 
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Figure G-3C 
Rocky Flats Treatability Study 

Comparison of Leached Cs-137 to pH for PCM 
Rocky Flats, Colorado 

ANALYSIS INCOMPLETE 

6 7 8 9 

PH 

10 1 1  12 

PRELIMINARY DRAFT 

--m- Lime, Flyash, Si Flour - Lime, Flyash, Cement - Lime, Flyash 

WAC Limit 

(PCMRSLT.XLWlpH vs CS- 137 



t 

N 
c 

d 

P a 

I I I I I I I I 
I I I I I I I 

7 

c 

0 
c 

(D 

I 
I 
I 



L 
Q 
P 

+ 
0 
m 
d 

I t :  

I I I I I I I 
I I I I 

I 

0 0 0 0 0 0 0 0 
m 0 m 0 

0 
N 

0 
d m m N 

In In 0 - c 

0 
c 

(D 



I I 

L 
Q 

E 
0 
0 

4 

t I 
I I I I I I- 

O 
a3 
hl 

In 
b 
hl 

c 
c 

0 - 

In 0 
(0 

0 
b CD 
hl hl N 

Lo 0 
In Lo 
N N 



.ln 
m 
N 
3 

' v )  

I, 
5 
J 
X 

r- i r 
> > > E  
h G h 3  
d d d o  

v ) f J I v ) w  ' m  m m .- 

.- 
-I 

5 
0 a 



350 

300 

2 50 

-I 
2 200 
0, - 
00 

? 150 
3 

100 

.50 

0 

Figure G-3H 
Rocky Flats Treatability Study 

Comparison of Leached U-238 to pH for PCM 
Rocky Flats, Colorado 
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Figure G-31 
Rocky Flats Treatability Study 

Comparison of Leached Beryllium to pH for PCM 
Rocky Flats, Colorado 
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Figure G-3K 
Rocky Flats Treatability Study 

Detail Comparison of Leached Cadmium to pH for PCM 
Rocky Flats, Colorado 
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